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PREFACE 


This  example  emergency  plan  has  been  developed  to  illustrate  planning 
pursuant  to  the  guidance  provided  in  Flood  Emergency  Plans — Guidelines  for 
Corps  Dams.  The  subject  of  the  example  is  Blue  Marsh  Dam  and  Lake,  Berks 
County,  Pennsylvania. 

While  the  data  and  conditions  presented  are  relevant  to  most  field 
conditions  at  Blue  Marsh  Lake,  the  example  emergency  plan  is  idealized.  It 
is  written  to  include  some  equipment  and  other  relevant  arrangements  that 
represent  ideal  conditions  for  which  other  arrangements  could  be  substitu¬ 
ted.  This  document  should  not  be  relied  on  as  a  operational  plan  or  as  an 
accurate  representation  of  the  actually  existing  arrangements  for  identify¬ 
ing  and  dealing  with  emergencies  affecting  Blue  Marsh  Dam  and  Lake. 

The  example  plan  has  been  developed  only  to  the  point  necessary  to 
demonstrate  the  planning  guidelines.  Site-specific  and/or  task-specific 
details  have  been  omitted  in  many  instances.  For  example,  the  form  of  a 
listing  of  persons  and  organizations  to  be  contacted  in  an  emergency  is 
shown  as  part  of  the  Notification  Subplan  but  actual  names  and  telephone 
numbers  are  not.  Actual  plans  should  be  complete  with  respect  to  such 
detai Is . 

The  example  emergency  plan  presents  all  of  the  emergency  procedures 
and  other  components  as  part  of  a  single  plan.  This  format  is  not  required 
by  the  Guidelines.  Emergency  provisions  may  be  handled  as  separate  docu¬ 
ments,  supplements  to  existing  project  documents  or  a  combination  of  both  so 
long  as  all  of  the  essential  components  of  an  adequate  plan  are  present. 
Each  plan  to  deal  with  flood  emergencies  at  dams  must  be  tailored  to  the 
specific  conditions  at  the  structure  and  downstream  areas,  and  to  the 
organizational  and  operational  structure  of  the  responsible  office. 
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EXAMPLE  EMERGENCY  PLAN 
FOR 

BLUE  MARSH  DAM  AND  LAKE 


1 .  Introduction 

Much  of  the  land  surrounding  Blue  Marsh  Lake  that  would  be  inundated 
by  a  spillway  design  flood  is  not  in  Federal  ownership.  The  possibility 
therefore  exists  that  high  water  levels  could  cause  a  hazard  to  life  and 
property  in  the  vicinity  of  the  lake.  In  addition,  large  flows  from  the  lake 
during  design  floods  could  be  hazardous  to  life  and  property  in  downstream 
areas . 

a.  Purpose 

This  plan  implements  the  Corps  program  to  prepare  emergency  plans  for 
all  Corps  dams.  It  provides  a  guide  for  actions  to  identify  and  mitigate  or 
respond  to  various  types  of  emergencies  which,  while  rare,  could  occur  in 
the  operation  of  Blue  Marsh  Dam.  Specific  information  on  emergency  actions 
to  be  taken  is  provided  in  the  following  appendicies: 

(1)  Appendix  1,  Emergency  Identification  Subplan. 

(2)  Appendix  2,  Emergency  Operations  and  Repair  Subplan. 

(3)  Appendix  3,  Emergency  Notification  Subplan. 


b.  Applicability 

The  emergency  plan  is  applicable  to  all  Corps  elements  and  field 
offices  concerned  with  operation  of  Blue  Marsh  Dam. 


c.  References 

(1)  Federal  Guidelines  for  Dam  Safety.  Prepared  by  the  Ad  Hoc  Inter¬ 
agency  Committee  on  Dam  Safety  of  the  Federal  Coordinating  Council 
for  Science,  Engineering  and  Technology.  Washington,  DC.  June  2S. 
1979. 

(2)  Flood  Emergency  Plans,  Guidelines  for  Corps  Dams.  June  1980. 

(3)  DAEN-CWR-P  letter  dated  30  November  1979,  Subject:  Policy  Issue  No. 
79-13,  Corps  Role  in  Emergency  Planning  for  Areas  Downstream  of 
Corps  of  Engineers  Darns. 

(4)  ER  1130-2-417,  Major  Rehabilitation  Program  and  Dam  Safety  Assurance 
Program  (Revised  Edition,  1980). 

(5)  ER  1130-2-419,  Dam  Operations  Management  Policy,  dated  18  May  1978. 
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(o)  ER  1110-2-101,  Reporting  of  Evidence  of  Distress  of  Civil  Works 
Projects,  dated  10  May  1908. 

(7>  ER  1105-2-40,  Floodplain  Management  Services  Program,  dated  14 
September  1979. 

(8)  ER  500-1-1,  Emergency  Employment  of  Army  and  Other  Resources, 
Natural  Disaster  Procedures,  dated  9  January  1978. 

(9)  DAEN-CWE  letter  dated  20  March  1978.  Subject:  Evacuation  Plans  for 
Areas  Downstream  of  Corps  Dams  and  Corps/State  Cooperation  on  Safety 
Review  of  Corps  Dams. 

(10)  Analysis  of  Hypothetical  Dam-Break  Flood  Waves  for  Blue  Marsh  Dam 
Near  Reading,  Pennsylvania.  Special  Projects  Memo  No.  79-1,  Hydro- 
logic  Engineering  Center,  U.S.  Army  Corps  of  Engineers.  June  1979. 

(11)  Blue  Marsh  Dam  and  Reservoir,  Design  Memorandum  No.  4,  General 
Design  Memorandum.  U.S.  Army  Corps  of  Engineers.  August  1907* 

(12)  Blue  Marsh  Lake,  Design  Memorandum  No.  15A.  Recreation-Resource 
Management,  Appendicies  to  the  Master  Plan.  U.S.  Army  Corps  of 
Engineers.  June  1975. 

(13)  Blue  Marsh  Lake  Instrumentation  Plan.  U.S.  Army  Corps  of  Engineers 
(Undated) . 

(14)  Reservoir  Regulation  Manual,  Blue  Marsh  Lake.  (Preliminary)  U.S. 
Army  Corps  of  Engineers.  Revised  April  1980. 

(15)  Report  on  the  Comprehensive  Survey  of  the  Water  Resources  of  the 
Delaware  River  Basin.  House  Document  522,  87th  Congress,  2nd 
Session.  August  1962. 

(16)  Status  Report,  Blue  Marsh  Lake  Hydropower  Reconnaisance.  U.S.  Army 
Corps  of  Engineers  (Undated). 

(17)  Draft  Feasibility  Report,  Schuylkill  River  Review  Study.  U.S.  Army- 
Corps  of  Engineers,  1980. 

( 1 8 )  Blue  Marsh  Lake  Operation  and  Maintenance  Manual.  (Preliminary)  U.S. 
Army  Corps  of  Engineers.  1981. 


d.  Scope 

"This  plan  addresses  emergencies  related  to  above  normal  reservoir 
water  levels  and/or  rapid  release  of  large  volumes  of  water  past  the  dam.  It 
covers  identification  of  impending  or  existing  emergencies,  notification  of 
other  parties  concerning  impending  or  existing  emergencies,  and  emergency 
operations  and  repairs.  Areas  potentially  affected  by  emergencies  are  identi¬ 
fied  for  the  cases  of  Spillway  Design  Flood  without  dam  failure;  Spillway 
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Design  Flood  with  dam  failure;  and  dam  failure  at  normal  high  pool  level 
(top  of  flood  control  pool). 


e.  Definitions 

( 1 )  Pre-Emergency 

A  "Pre-Emergency"  condition  is  one  in  which  some  impending  or 
existing  threat  to  the  safe  operation  of  the  dam  and  reservoir 
is  recognized  but  no  significant  hazard  to  life  or  property  is 
expected  to  occur.  Notification  of  other  Corps  offices  is 
required  upon  declaration  of  a  Pre-Emergency  condition. 

(2)  Emergency 

An  "Emergency"  condition  is  one  in  which  the  occcurrence  of  a 
significant  hazard  to  life  or  property  is  possible  or  certain  to 
occur.  Conditions  justifying  declaration  of  an  Emergency  condi¬ 
tion  may  be  imminent,  such  as  breach  of  the  dam  or  uncontrol¬ 
lable  piping,  or  longer  term,  such  as  predicted  large  inflows. 
Warnings  to  evacuate  are  required  upon  declaration  of  an 
Emergency  condition. 


2.  Description  of  Project  Area 

a.  Location 

The  Blue  Marsh  project  is  located  in  Berks  County  in  southeastern 
Pennsylvania  (Plate  1).  Blue  Marsh  Pam  is  on  Tulpehocken  Creek,  about  seven 
miles  northwest  of  the  confluence  of  the  creek  with  the  Schuylkill  River  at 
Reading,  Pennsylvania. 


b.  Topography 

The  project  area  is  in  the  Great  Valley  section  of  the  Appalachian 
Valley  and  Ridge  Province.  The  Tulpehocken  watershed  is  aligned  in  a 
southeasterly  direction  and  traverses  gently  rolling  northwest-southwest 
trending  ridges.  Relief  varies  from  70  feet  to  230  feet.  Elevations  of  the 
stream  valley  vary  from  235  feet  NGVP  at  the  dam  site  to  305  feet  NGVB  at 
the  upstream  reservoir  limits.  The  elevation  of  the  valley  walls  vary  from 
310  feet  NGVD  at  the  dam  site  to  5b0  feet  NGVD  at  the  upstream  reservoir 
limits . 


c.  Geology 

Tulpehocken  Creek  has  entrenched  its  valley  into  thinly  bedded  to 
highly  fissile  rocks  belonging  mostly  to  the  Martinsburg  formation  of  Upper 
Ordovician  age.  Limestones,  sandstones  and  shales  are  interfolded  in  a  tight 
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system  of  northeast-southwest  trending  anticlines  and  synclines.  They 
present  no  problem  of  leakage.  A  3,000  foot  by  800  foot  oval -shaped  inlier 
of  dolomitic  limestone  occurs  in  the  reservoir  area  about  2,000  feet 
upstream  of  the  dam  axis.  The  inlier  contains  cavities,  solution  holes  and 
one  known  cave  but,  for  the  most  part,  is  covered  with  a  3- to  20-foot  deep 
layer  of  impervious  material  consisting  of  clay,  silt  and  rock  fragments. 
Bedrock  is  weathered  to  as  much  as  SO  feet  below  the  ground  surface  in  some 
locations  with  an  average  depth  of  weathering  of  10  to  20  feet.  The  area  is 
designated  as  seismic  zone  2. 


d.  Climate 

The  project  area  is  located  in  the  temperate  northeast  Atlantic  Coast 
climatic  tone,  an  area  of  frequently  changing  temperatures  and  moderate, 
year-round  precipitation.  A  precipitation  rate  of  0.1  inch  or  more  per  day 
occurs  an  average  of  5  to  8  days  per  month,  while  a  daily  fall  of  0.S  inch 
or  more  has  a  mean  frequency  of  only  2  or  .1  days  per  month.  On  most  of  these 
days,  precipitation  occurs  in  the  form  of  showers.  However,  three  types  of 
storms  occasionally  occur  in  the  Tulpehocken  Creek  watershed:  warm  front 
storms,  cold  front  storms  and  hurricanes.  The  most  severe  basin-wide  floods 
of  record  in  the  Tulpehocken  Creek  watershed  were  caused  by  warm  front 
storms  and  hurricanes.  Cold  front  storms  frequently  cause  flash  floods  and 
bank  overflow  along  tributaries  to  the  creek.  .Snowfall  averages  about  30 
inches  per  year  over  the  entire  Tulpehocken  Creek  watershed.  Historically, 
snow  has  never  accumulated  and  melted  suddenly  in  sufficient  quantities  to 
cause  flooding.  However,  snowmelt  flooding  is  a  possibility. 


e.  Principal  Streams 

Tulpehocken  Creek  has  its  source  near  Lebanon.  Pennsylvania.  It  flows 
in  a  southeasterly  direction  to  its  confluence  with  the  Schuylkill  River  in 
the  City  of  Reading.  Pennsylvania.  From  the  confluence  with  Tulpehocken 
Creek,  the  Schuylkill  river  flows  in  a  southeasterly  direction  to  its 
confluence  with  the  Delaware  River  in  Philadelphia,  Pennsylvania. 

The  Tulpehocken  Creek  watershed  is  approximately  Is  miles  in  length 
and  varies  in  width  from  7  to  !7  miles.  It  has  a  drainage  area  of  about  210 
square  miles,  173  square  miles  of  which  are  located  above  Blue  Marsh  Dam. 
The  creek  has  a  length  of  approximately  30  miles  and  a  slope  of  approxi¬ 
mately  14  feet  per  mile. 

The  major  tributaries  to  Tulephocken  Creek  are  Spring.  Northkill, 
Little  Northkill,  Cacoosing,  and  Plum  Creeks.  There  are  numerous  other 
smaller  tributaries. 

Annual  runoff  from  the  area  above  the  damsite  averages  27-4  inches. 
The  average  discharge  on  Tulpehocken  Creek  four  miles  downstream  of  the 
damsite  is  259  cfs.  The  mean  flow  at  the  damsite  is  estimated  to  be  1.32  cfs 
per  square  mile. 
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There  are  22  small  or  low  head  darns  in  the  upper  reaehes  of  Tulpo- 
hocken  Creek  and  its  tributaries.  Fourteen  of  these  are  located  above  Blue 
Marsh  Dam  and  Lake.  The  largest  of  these  has  a  storage  volume  of  2o0 
acre-feet  and  the  remainder  are  less  than  half  that  capacity. 

The  Schuylkill  River  above  the  mouth  of  Tulpehooken  Crook  has  a  length 
of  approximately  77  miles  and  a  drainage  area  of  approximately  <'<'1  square 
miles.  The  reach  of  the  Schuylkill  River  in  the  vicinity  of  Reading  has  a 
slope  of  approximately  n . 7  feet  per  mile. 


o.  Pescript ion  of  Project  Features 

The  Blue  Marsh  Project  consists  of  a  lake  impounded  by  Blue  Marsh  Pam 
and  saddle  dikes,  outlet  works,  protection  works  for  the  borough  of  Berti- 
ville.  and  various  public  use  lands  and  fav  i '  es.  Principal  features  of 
the  area  are  shown  on  Plate  2. 

a.  Blue  Marsh  Pam 

Blue  Marsh  Pam  is  a  rolled  earth-fill  :th  an  impervious  core  and 
random-fill  outer  sections.  It  has  a  top  ele\  '  •  of  7.12  feet  VAT.  Height 
at  the  maximum  section  is  <>x  feet.  The  dam's  tv,  width  is  70  feet  and  it  lias 
a  crest  length  of  I.77S  feet.  The  dam  includes  an  uneontro I  led ,  open-channel 
cut  spillway.  The  spillway  has  a  TOO -foot  wide  concrete  sill  with  a  crest 
elevation  of  ,107  feet  NOA'P.  The  spillway  is  designed  to  pass  (">,000  cfs  at 
full  pool .  A  maximum  water  surface  elevation  of  72b. 4  feet  \0>VP  is  reached 
during  that  Spillway  Resign  Flood  ( SPF I . 


b.  Saddle  Pikes 

The  project  includes  three  saddle  dikes  located  in  the  vicinitv  of  the 
dam  to  contain  the  lake  in  the  event  of  extreme  high  water  levels.  Two  of 
the  dikes  are  constructed  of  compacted  earth  and  rock-fill  and  one  of  only 
compacted  earth-fill.  The  top  width  of  the  dikes  is  IS  feet  and  both 
upstream  and  downstream  faces  have  I  on  7  slopes. 


c.  Outlet  Works 

The  outlet  works  foi  the  lake  consists  of  a  multi-level  intake 
structure  and  a  horseshoe-shaped  10-foot  diameter  conduit.  The  outlet  works 
have  a  maximum  discharge  capacity  of  approximately  b.200  cfs  with  the  lake 
at  the  Spillway  Resign  Flood  elevation  of  720.4  feet  NOA'P.  The  intake 
structure  is  equipped  with  hydraulically  operated  service  gates  and  a  fixed 
wheel,  crane  operated,  transferable  emergency  gate.  A  channel  has  been 
excavated  from  the  original  channel  of  Tulpehocken  Creek  to  the  intake 
structure  to  enable  dewatering  of  the  dam. 

The  outlet  works  also  contains  gates  for  water  quality  control.  Lake 
regulation  plans  call  for  a  conservation  release  of  41  cfs.  equivalent  to 
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tlu'  7-day .  10-year  discharge  of  Tu  i  pehockon  frock  .tiul  .1  11  ils  ioloa.se  t  or 
water  supply  tor  the  Western  Herks  Water  Aiithor.’v  1 01  a  to-il  niiiiiiniiiii 
release  of  >0  ofs.  at  the  gaging  station  below  the  .lam.  I'1 1  s.  ha  rites  -an  be 
made  from  various  olet.it  ions  in  the  outlet  works  to  adri-t  the  an., lift  et 
re  1  eases . 


d.  blue  Marsh  Lake 


The  lake  has  an  area  at  the  spillw.it  .  rest  elev.e  1  on  et  J .  1 1  *1'  a.tes 
and  a  volume  below  the  spillway  e  rest  e!  sO.t'U'  <k  re-loot.  Tin-  lane  pro.  ides 
approximately  72 ,  tv0  a  ere- feet  of  flood  eontrol  stor.i  wfer.  0rer.1t  no:  at 
the  winter  rule  eurve  elevation  1  if  t .  I  i  to  April  I  1  wiu.tt  is  sutti.  tent  to 
eontain  the  estimated  1  ehanee  flood.  \t  the  spillwav  .10-1  level.  HI  ;e 
Marsh  Lake  extends  about  12  miles  up  Tulpehoekon  .'rook  and  '  mile  up  spring 
Crook,  its  prineipal  tributary. 

Seasona  l  rule  eurvv  operat  i  011.1 1  rl.uis  fet  t  lie  lake  spo.  i  tv  mti-uaiuv 
during  summer  months  of  a  water  §o\ol  of  2'k  it.  NOVI1  »n  i  i  e  lur  •  nc  winter 
months,  the  reservoir  water  level  is  maintained  at  .'1.0  t  r .  V'.Vi  . 


e.  Bernville  Protection  Ivorks 

The  borough  ot  Hernv  i  1 1  e  is  loeato.i  adjacent  to  Him  Mat  su  1  ,ke.  \ 
local  protection  project  prevents  t  r.e  conitiinm  tv  t  re**  being  t  I  oo.le.i  bv  hi  0 1  < 
reservoir  water  levels.  The  proto-,  t  ion  works  m.  hide  a  levee,  roii.i  1  tig  area, 
pumping  station  and  two  ary  dams  with  conduit  outlets.  1  ho  .rest  elevation 
of  the  levee  varies  t  rom  to  -2c  t  eet  V.VP.  \  considerable  portion  ot 

Hernv i 1 1 e  would  flood  in  the  event  the  re  er-.oir  reached  the  Spi.lwav  resign 
Flood  level  ot  !2o . 4  N.'AP. 

f.  Public  Iso  Areas 

Public  use  areas  usso.  iated  with,  the  project  include  a  visiter  .enter, 
nature  education  area,  day  use  reere.itiou.il  areas  and  tv  it  launching  t.i.  ili- 
ties.  The  pub  I  k  use  fa.  ilities  provide  capacity  t  .1  ,, .  corned,,  t  o  a  total  ot 
4'7.tVO  visitors  annually. 


g.  I  list  rumont.it  i  on 

Instrumentation  related  to  the  operation  ot  Blue  Marsh  Pam  and  Lake 
includes  equipment  to  collect  and  monitor  meteerelegie.il  conditions, 
reservoir  inflow  and  outflow,  roseivoir  level,  embankment  surface  motion, 
embankment  settlement,  hydrostn  e  pressures  in  the  embankment,  seepage,  and 
water  quality  eharac tor i st i cs  of  low-flow  releases. 

Meteorological  instrumentation  at  the  dams  1  to  inelu..es  a  n.’iire,  ord  i  ns 
rain  gage,  maximum  and  minimum  temperature  indicators,  a  psv .  hrometor .  an 
evaporation  pan.  and  an  anemometer.  Nonrecord itta  pi  oc i pi  tat  ion  gages  located 
at  Meyerstown  and  St  ra  11s  t  own  ,  Point  sv  I  van  i  a  are  read  once  daily  bv  volunteers 
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for  the  National  Weather  Serviee.  Recording  pi  cc  1  pi  tat  ion  eases  operated  In 
the  National  Weather  Serviee  are  located  at  Reading  and  Lebanon.  Pennsyl¬ 
vania.  Four  self-reporting,  radio  transmitting  precipitation  sages  are 
located  in  the  Tulpehoeken  Creek  watershed  above  the  dam.  The  gages  are 
monitored  at  the  NWS  office  in  Philadelphia.  Traiismi  ss  i  oils  t  i  om  the  gases 
are  also  received,  decoded,  and  recorded  at  the  dam  site. 

Crest  stage  gages  are  located  on  Northki I  I  Creek  i drainage  •  ea  ot 
ts.S  sq.  mi.)  and  Little  Northki  II  Creek  (drainage  area  ot  J I  .  sq.  m 1  ' 

near  Bernville.  A  recording  stream  sage  equipped  for  t  ••  i  oj  hone  m'ci  i  it 

is  located  on  Tulpehoeken  Creek  near  Bonn  'lie  •  drainage  area  on.;  .q.  „■ .  .  i. 
Two  self-reporting,  radio  transmitting  stream  g.i--..  are  lo.at.-d  n  t  L.  upi  ei 
reaches  of  the  Tulpehoeken  Creek  watershed.  The  gages  are  entiruiou-.lv 
monitored  by  the  NWS  office  at  Philadelphia.  Ti an  mu  i s . i ons  are  a  I  so 
received,  decoded  and  recorded  at  the  dam  •- 1 1  e . 

Reservoir  level  gages  include  a  stall  gage  and  art  automati,  manometer 
type  recording  gage  equipped  for  telephone  i  nr  et  re-*.i  t  i  on .  Out  t  low  is 
measured  at.  a  recording  stream  gage  leafed  dounstr,  ,m  ot  the  dam.  Seepage 
through  the  deep  valley  section  ot  the  dam  and  its  [emulation  is  col  levied 
by  a  sand  drainage  blanket  on  the  downstream  toe  and  11  roc  ted  to  a  "V"  not.lt 

weir.  The  weir  is  equipped  with  an  alarm  to  signal  inch  flows.  The  alarm 

rings  at  the  administration  building  and  both  operators'  homes  as  well  as 
triggering  a  high  intensity  strobe  light  located  atop  the  intake  tower. 

Nineteen  Cassa grande  type  piezometers  are  located  at  the  dam  to  enable 
measurement  of  hydrostatic  pressures  in  the  foundation  and  various  sections 
of  the  enbankment  .  Three  are  located  in  the  embankment.  10  in  the  founda¬ 
tion,  and  three  each  in  the  impervious  .ore  and  the  drainage  zone. 

h.  Operations  and  Maintenance 

Blue  Marsh  Pam  and  Lake  is  operated  h\  the  Corps  of  Fngineers.  Two  dam 
operators  reside  at  rite  dam  to  carr.  out  operations  and  routine  repairs. 
Recreational,  visitor,  and  fish  and  game  facilities  associated  with  the 
project  are  operated  by  the  Corps  of  lngineers.  Pennsylvania  Fish  Commission 
and  Pennsylvania  Came  Commission. 


4 .  Potent  i a  I  I y  \t  Po.  t ed  lYoje.  t  Area:-. 

Kmorgoneios  at  Blue  Marsh  Pup  and  lake  could  endanger  the  safety  of 
people  and  property  within  ti.e  lei  lei -s  the  pro  jo.  t  .  The  principal  areas 
of  concern  are  the  rescn’i:  suit  ...-  and  the  Tulpehoeken.  Pry  Brooks.  State 
Hill,  and  Spring  Creek  publi.  a. .  ess  areas. 

a.  Reservoir  Surface 


The 

re so r vo i r 

surf  aoo 

i s  hea v i  1  \  u  .ed  t  or 

s w i mm  ins. 

fishing  and 

boat i ng . 

1 1  oxtond s 

sv’  v  oi  l  ! 

Pill.--.  upstream  from 

the  dam 

and  includes 

numerous  branches  and 

t'OVl’S  . 
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Dangers  to  the  on  the  reservoir  as  the  result  of  an  emergency  could 
include  strong  surface  currents  in  the  event  of  a  dambreak  or  flow  over  the 
spillway,  and  high  waves  during  storms.  However,  weather  conditions  usually 
accompanying  large  storms  make  recreation  on  the  reservoir  surface  unlikely 
during  such  periods. 

b.  Tulpehocken  Public  Access  Area 

Tulpehocken  public  access  area  is  located  along  Tulpehocken  Creek 
downstream  of  the  dam.  It  is  45  acres  in  size  and  includes  parking 
facilities,  100  picnic  tables,  and  trails.  The  area  enables  use  of  the 
fishery  downstream  of  the  dam. 

This  area  is  vulnerable  to  inundation  by  high  flows  resulting  from 
large  discharges  over  the  spillway  or  through  a  breach  in  the  dam. 

c.  Dry  Brooks  Public  Access  Area 

The  Dry  Brooks  public  access  area  is  located  on  the  left  bank  of  the 
reservoir  near  the  dam.  It  is  453  acres  in  size  and  includes  two  beaches, 
boat  rental  area,  four  boat  launching  lanes,  and  approximately  060  picnic 
tab  les . 

Potential  hazards  at  this  area  due  to  an  emergency  affecting  the  dam 
and  reservoir  are  small.  The  area  would  be  gradually  inundated  as  the 
reservoir  water  surface  water  rose. 


d.  State  Hill  Public  Access  Area 

The  State  Hill  public  access  area  is  located  on  the  right  bank  of  the 
reservoir  near  the  dam.  It  is  1,420  acres  in  size  and  includes  an  amphi¬ 
theater,  nature  trails,  two  beaches,  approximately  750  camp  sites  of  various 
types  including  group  camp  sites,  and  a  camp  control  station. 

Potential  hazards  at  this  area  due  to  an  emergency  affecting  the  dam 
and  reservoir  are  small.  The  area  would  be  gradually  inundated  as  the 
reservoir  water  surface  rose. 


e.  Spring  Creek  Public  Access  Area 

The  Spring  Creek  public  access  area  is  located  on  the  right  bank  of 
the  reservoir,  upstream  from  the  State  Hill  public  access  area.  It  is  670 
acres  in  size  and  includes  8  picnic  tables  and  2  boat  launching  lanes. 

Potential  hazards  at  this  area  due  to  an  emergency  affecting  the  dam 
and  reservoir  are  small.  The  area  would  be  gradually  inundated  as  the 
reservoir  water  surface  rose. 
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5.  Potentially  Affected  Non-Proiect  Areas 


Emergencies  at  Blue  Marsh  Dam  and  Lake  could  create  a  hazard  to  life 
and  property  on  non-project  lands  including  those  in  the  vicinity  of  the 
reservoir,  along  Tulpehocken  Creek  below  the  dam,  along  Tulpehocken  Creek 
and  the  Schuylkill  River  in  the  Reading  metropolitan  area,  and  along  the 
Schuylkill  River  below  Reading. 


a.  Vicinity  of  Reservoir 

.he  majority  of  lands  outside  the  perimeter  of  the  Blue  Marsh  Project 
are  privately  owned  and  used  for  farming  or  woodlots.  State  game  lands, 
abutting  the  project  on  the  north,  also  consist  of  farmlands  and  woodlots. 
The  only  areas  of  appreciable  development  adjacent  to  Blue  Marsh  Lake  are 
county  owned  lands  to  the  northwest  of  the  reservoir  and  the  borough  of 
Bernville,  located  near  Northkill  Creek.  The  Berks  County  lands  include 
cultivated  areas  and  woodlots  interspersed  with  scattered  buildings,  all  at 
a  relatively  high  elevation.  The  borough  of  Bernville  is  primarily  a  rural 
residential  community  with  an  estimated  1980  population  of  798.  Bernville  is 
protected  from  high  reservoir  water  levels  by  the  protection  project 
described  in  paragraph  3(e). 


b.  Tulpehocken  Creek  Area 

The  floodplains  along  Tulpehocken  Creek  immediately  below  the  dam  are 
largely  undeveloped.  Much  of  the  land  is  county  recreation  area  with  trails 
linking  various  heavily  used  recreation  centers.  Small  parcels  of  land  with 
gentle  slopes  are  used  for  various  agricultural  purposes  but  these  tend  to 
be  at  higher  elevations. 

Residences  are  scattered  along  and  near  the  banks  of  Tulpehocken  Creek 
from  Blue  Marsh  Dam  to  within  about  one  and  one-half  miles  of  the  Schuylkill 
River.  The  remaining  distance  to  the  Schuylkill  River  is  intenslv  developed 
for  residential,  commercial  and  industrial  uses.  Developments  in  this  down¬ 
stream  area  are  generally  40  to  t>0  feet  above  the  norma]  banks  of  the  creek. 

Provisions  for  warning  of  high  releases  through  Blue  Marsh  Pam  were 
installed  in  the  Tulpehocken  Creek  area  when  the  dam  was  constructed.  They 
consist  of  120  db  sirens  located  respectively  .75,  2.25  and  3.34  miles  below 
the  dam.  Each  is  independently  powered  by  rechargeable  batteries  and  can  be 
triggered  by  radio  from  the  county  complex  located  immediately  northeast  of 
the  dam. 


c.  Reading  Metropolitan  Area 

The  Reading  metropolitan  area  includes  the  city  of  Reading,  boroughs 
of  West  Reading,  Wyomissing,  and  Shillington,  and  several  other  smaller 
communities.  The  city  of  Reading  is  located  on  the  east  side  of  the 
Schulkill  River  and  the  other  named  communities  on  the  western  side.  The 


j 
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metropolitan  area  had  total  population  in  1980  of  approximately  100,000. 

Tulpehocken  Creek  enters  the  Schuylkill  River  slightly  upstream  of  the 
center  of  this  urban  area. 

The  Reading  metropolitan  area  is  a  regional  center  for  trade  and 

finance  and  provides  services  to  the  surrounding  agricultural  area  and 
numerous  small  communities.  The  city  also  contains  a  large  number  of 
industries  with  several  major  manufacturing  facilities  located  along  the 
east  bank  of  the  Schuylkill  River  in  the  vicinity  of  its  confluence  with 
Tulpehocken  Creek. 

The  land  along  Highway  between  the  city  of  Reading  and  Blue  Marsh 

Dam  is  undergoing  strip  development  as  a  residential  area.  As  of  1980, 

development  had  proceeded  from  the  city  to  within  a  few  miles  of  the  dam. 

Most  of  the  residential  development  is  on  high  ground  distant  from  Tulpe¬ 
hocken  Creek. 

I  The  description  included  here  deals  only  with  basic  information 
on  the  Reading  Metropolitan  area  and  the  immediately  downstream 
areas  as  an  example.  Fully  developed  plans  should  provide 
sufficient  information  on  each  portion  of  the  affected  downstream 
area  to  convey  an  understanding  of  its  character  and  size.} 


d.  Schuylkill  River  Below  Readine 

The  principal  communities  along  the  Schuylkill  River  below  the  Reading 
metropolitan  area  which  could  be  affected  by  an  emergency  at  Blue  Marsh  Dam 
and  their  19*0  populations  are  Birdsboro  (.1,’I2),  Pottstown  (22,729),  Norris¬ 
town  (74.6*4),  Conshohoeken  l*. 47s).  and  Philadelphia  (1,688,210). 
Philadelphia  is  approximately  60  river  miles  downstream  of  Reading. 

The  area  between  the  named  cities  includes  several  small  communities 
and  numerous  isolated  structures  along  or  on  the  floodplains  of  the  Schuyl¬ 
kill  River. 


6.  Potential  Causes  of  an  Emergency 

The  potential  causes  of  an  emergency  affecting  the  operation  or  safety 
of  Blue  Marsh  Dam  which  were  selected  for  planning  are  described  in  the 
following  subparagraphs. 

a.  Excess  Seepage 

A  potential  exists  for  seepage  through,  around  or  under  the  dam.  Some 
seepage  is  normal  and  not  considered  hazardous.  However,  seepage  that 
reases  in  amount  or  contains  suspended  solids  may  indicate  piping  which 
lead  to  breach  of  the  dam.  Seepage  problems  are  potentially  controllable 
1  i ng  on  their  severity,  location  and  other  circumstances. 
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b.  Sabotage 


A  potential  exists  that  operation  of  the  dam  could  be  affected  by 
sabotage  disrupting  communications,  disabling  gate  controls  or  equipment, 
breaching  the  dam  or  various  combinations  of  the  foregoing.  Only  breaching 
of  the  dam,  for  instance  by  use  of  explosives,  would  cause  sudden  release  of 
a  dangerous  volume  of  water. 

c.  Extreme  Storm 

An  extreme  storm  could  occur  in  the  area  of  the  reservoir  or  over  the 
watershed  upstream  of  the  reservoir.  An  extreme  storm  could  result  in  large 
inflows  to  the  reservoir  causing  a  high  reservoir  level,  large  discharges 
over  the  emergency  spillway,  and/or  high  waves  on  the  reservoir  surface.  The 
potential  for  mitigating  such  problems  depends  on  their  severity  and  other 
circumstances . 

d.  Slope  Failure 

A  sliding  or  sloughing  of  the  dam  face  could  occur.  A  slope  failure 
that  extended  to  the  top  of  the  embankment  would  effectively  lower  the 
crest.  This  could  result  in  sudden  release  of  a  large  volume  of  water  if  the 
reservoir  water  surface  exceeded  the  elevation  of  the  resulting  dam  crest. 
The  potential  for  control  of  slope  failure  problems  depends  on  their 
magnitude,  severity,  reservoir  water  surface  elevation  and  other  circum¬ 
stances  . 


7-  Computation  of  Outflow  Hydrographs 

Outflow  hydrographs  were  computed  for  the  hypothetical  cases  of  Spill¬ 
way  Design  Flood  without  failure,  Spillway  Design  Flood  with  failure,  and 
failure  at  normal  high  pool  level.  These  three  conditions  encompass  the 
types  of  situations  potentially  resulting  from  the  causes  of  failure 
described  in  paragraph  6. 

a.  Computational  Procedures 

All  outflow  hydrographs  were  computed  using  the  National  Weather 
Service  Dam  Break  Model.  Table  1  describes  the  principal  parameters  of  the 
respective  computations  for  the  three  cases  investigated. 


b.  Outflow  Hydrograph 

The  outflow  hydrographs  immediately  below  Blue  Marsh  Dam  which  were 
computed  for  the  three  cases  are  shown  in  Plate  3. 


c.  Maximum  Pool  Elevations 

The  maximum  pool  elevation  computed  as  occurring  in  the  event  of  a 
Spillway  Design  Flood  is  320.4  feet  NGVD  (Reservoir  Regulation  Manual). 


k. 
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TABLE  1 

INFORMATION  ON  COMPUTATION  OF  OUTFLOW  HYDROGRAPHS 
BLUE  MARSH  DAM  AND  LAKE 


Spillway  Design 
Flood  (SDF)  With¬ 

Spillway  Design 
Flood  (SDF)  With 

Failure  at 
Normal  High 

Condition 

out  Failure 

Failure 

Pool  Level 

Initial  Pool  Elev. 

(ft.) 

307 

307 

307 

Inflow  Hydrograph 

SDF 

SDF 

10$  chance 
flood 

Reservoir  Release 

1  of  s ) 

5,400 

5,400 

3,000 

Flow  on  Schuylkill  R. 
(efs) 

45,000 

45,000 

27,000 

(Flow  frequency) 

(5%  chance) 

( 5 %  chance) 

( 10$  chance 

Breach  Type 

N/A 

Erosion 

Piping 

Pool  Kiev,  when 

Failure  Begins  (ft) 

N/A 

32  5' 

307 

Maximum  Pool  ELev . 
(Reached  (ft) 

326.4 

325.2 

307 

Maximum  Release  Rate 
( cfs ) 

75,200 

492,800 

216,700 

Ultimate  Bottom  Width 
of  Breach  (ft) 

N/A 

80 

100 

Ultimate  Bottom  Elev. 
of  Breach  (ft) 

N/A 

234 

234 

Side  Slope  of  Breach 

I  units  horiz.  to  1 
unit  vert . ) 

N/A 

2 

0 

Time  to  Develop 
( hrs ) 

N/A 

2 

2 

Breach  assumed  to  begin  shortly  before  maximum  SDF  water  surface  eleva¬ 
tion  is  reached. 
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d.  Comparison  of  Computed  Peak  Outflows 


The  computed  maximum  peak  outflow  for  the  case  of  Spillway  Design 
Flood  with  failure  is  492,800  cfs.  Plate  4  shows  this  outflow  in  comparison 
to  outflows  from  known  dam  failures.  The  hydraulic  depth  of  Blue  Marsh  Dam 
(from  Spillway  Design  Flood  level  to  invert  of  outlet)  is  approximately  9.1 
feet.  The  value  of  the  envelope  curve  shown  in  Plate  4  for  a  hydraulic  depth 
of  93  feet  is  approximately  362,000  cfs  which  is  130,800  cfs  less  than  the 
maximum  outflow  computed  for  Blue  Marsh  Dam.  This  difference  is  approxi¬ 
mately  27  percent  of  the  computed  maximum  outflow. 

Several  failure  scenarios  for  Blue  Marsh  dam  were  studied.  The  case  of 
failure  concurrent  with  a  Spillway  Design  Flood  represents  a  compounding  of 
extremely  unlikely  events.  The  case  of  failure  at  normal  high  pool  repre¬ 
sents  much  less  severe  conditions  such  as  a  piping  failure  that  might  occur 
under  normal  nonflood  conditions.  It  is  doubtful  that  the  historical  failure 
data  (Plate  4)  contain  events  of  the  magnitude  of  a  Spillway  Design  Flood. 
The  envelope  curve  on  that  figure  probably  lies  somewhere  between  failure  at 
normal  high  pool  and  failure  at  the  Spillway  Design  Flood  peak.  For  this 
reason,  the  computed  result  for  the  Spillway  Design  Flood  with  failure  lies 
outside  the  historical  envelope  curve. 


8.  Routing  of  Outflow  Hydrographs 

Computational  procedures  for  routing  each  outflow  hydrograph  down¬ 
stream  are  described  in  the  Special  Projects  Memo  No.  79-1  referenced  in 
paragraph  l.c. 


a.  Maximum  Flood  Elevations 

Table  2  lists  the  computed  maximum  flood  elevation  at  each  cross 
section  between  the  dam  and  Birdsboro  and  the  time  of  its  occurrence. 
Locations  of  cross  sections  are  shown  in  Plate  5*  Crest  profiles  for  the 
three  conditions  considered  are  shown  in  Plate  6.  Plates  7,  9  and  11  show 
the  approximate  stage  hydrographs  at  downstream  cross  sections  for  each 
condition  and  Plate  12  shows  the  change  in  reservoir  elevation  for  the 
condition  of  Spillway  Design  Flood  with  failure.  [Fully  developed 

plans  should  list  and/or  show  these  types  of  information  for  the  whole 
reach  under  study.] 


b.  Occurrence  of  Hazardous  Conditions 

Hazardous  conditions  are  defined  as  those  in  which: 

(1)  Flood  depths  are  in  excess  of  two  feet. 

(2)  Velocities  exceed  four  feet  per  second. 

(3)  Flood  depths  are  sufficient  to  damage  property. 
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TABLE  2 

COMPUTED  ELEVATIONS  AND  TIMES  OF  ARRIVAL  FOR  FLOOD  WAVE 
BLUE  MARSH  DAM  AND  LAKE 
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Table  3  lists  the  minimum  water  elevation  which  causes  a  hazardous 
condition  to  exist  in  the  vicinity  of  each  cross  section  and  the  time  at 
which  that  elevation  would  be  reached  under  each  condition  considered. 


9.  Inundation  Maps 


Plates  s,  10  and  13  respectively  show  the  boundary  of  the  area 
expected  to  be  inundated  by  the  hypothesized  conditions  of  Spillway  Design 
Flood  without  failure,  failure  at  normal  high  pool  level,  and  Spillway 
Design  Flood  with  failure.  [Inundated  areas  are  shown  only  for  the 
Reading  quadrangle.  Fully  developed  plans  should  include  inundation 
maps  for  all  populated  areas  within  the  reach  under  study.  ]  An 
Inundation  Map  Package  is  published  under  separate  cover  (see  example  that 
is  included  as  an  attachment  to  this  document). 


10.  Affected  Areas 

Plates  8,  10  and  13  indicate  the  areas  affected  for  the  respective 

conditions  of  Spillway  Design  Flood  without  failure,  failure  at  normal  high 
pool  level,  and  Spillway  Design  Flood  with  failure.  Unless  otherwise  noted, 
affected  areas  outside  the  inundation  boundary  are  potentially  subject  to 
isolation,  in  most  cases  by  flooding  of  roads  serving  the  area.  Notes  on  the 
plates  indicate  any  area  outside  the  inundation  boundary  which  is  poten¬ 
tially  affected  by  secondary  problems  which  might  stem  from  inundation. 
Table  4  lists  the  potential  secondary  problems  noted  on  each  plate. 

11.  Identification  of  Needed  Kvaeuation  Planning 


a.  Jurisdictions  Affected 

The  area  affected  in  the  maximum  case  oi  Spillway  Design  Flood  with 
failure  encompasses  parts  or  all  of  the  following  jurisdictions: 

(1)  [Insert  list  of  jurisdictions) 

b.  Existing  Evacuation  Plans 

Plans  pertinent  to  dissemination  of  flood  warnings  and  evacuation 
in  the  portions  of  the  jurisdictions  which  would  be  affected  in  the  case 
of  a  Spillway  Design  Flood  with  failure  include: 

(1)  l List  of  plans,  standard  operating  procedures,  etc.  to  be 
inserted  after  on-site  visit,  j 


c.  Evaluation  of  Existing  Evacuation  Plans 

Table  5  lists  the  principal  characteristics  of  existing 
plans  which  affect  their  potential  for  successful  execution. 


evaeuat i on 
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TABLE  3(a) 

COMPUTATION  OF  HAZARDOUS  ELEVATIONS 
AND  TIMES  OF  OCCURRENCE 
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Lowest  hazardous  elevation  is  exceeded  by  assumed  reservoir  release  and/or  assumed 
nee  flood  on  Schuylkill  River. 
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Dangerous  elevation  is  low  bank  elevation  if  overbank  velocity  is 
reater.  Otherwise,  dangerous  elevation  is  low  bank  elevation  plus  2  ft.  or 
hich  damage  occurs,  whichever  is  lowest. 


TABLE  Tic) 

COMPUTATION  OF  HAZARDOUS  ELEVATIONS 
AND  TIMES  OF  OCCURRENCE 
BLUE  MARSH  DAM  AND  LAKE 
(Failure  at  Normal  Hieh  Pool  Level) 
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Lowest  hazardous  elevation  is  exceeded  by  assumed  reservoir  release  and/or  assumed 
5%  chance  flood  on  Schuylkill  River. 


TABLE  4 

POTENTIAL  SECONDARY  PROBLEMS  STEMMING  EROM  INUNDATION 
BLUE  MARSH  DAM  AND  LAKE* 

2 

Area  Potential  Secondary  Problem  Affecting  Area 


1 . 

Exit 

roads 

inundated. 

Potent ial 

f  or 

isolation 

2. 

Exit 

roads 

i  nundated . 

Potential 

for 

isolat ion 

3. 

Exit 

roads 

inundated . 

Potential 

for 

i sol  at  ion 

4- 

fix  it 

roads 

inundated . 

Potent ial 

f  or 

isolat ion 

5- 

Exit 

roads 

inundated . 

Potential 

for 

isolat  ion 

Includes  areas  around  periphery  of  lake. 
Key  numbers  as  shown  on  Plates. 
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TABLE  j 

CHARACTERISTICS  OF  EXISTING  EVACUATION  PLANS 
BLUE  MARSH  DAM  AND  LAKE 


Plan  Characteristic 


Plan  Plan*  Plan 

1  2  .1 


Is  plan  written? 

Is  plan  current? 

Does  plan  have  formal  legal  status  through 
appropriate  adoption  or  recognition  by  noil- 
federal  authorities? 

Does  plan  specify  actions  to  he  taken  in  suf¬ 
ficient  detail  to  avoid  indecision  on  whether 
or  not  to  execute  the  plan  and  how  it  should  be 
executed? 

Does  plan  make  specific  assignments  of  responsi¬ 
bility  for  its  initiation  and  execution? 

Does  plan  cover  all  parts  of  the  jurisdiction 
requiring  evacuation? 

Is  successful  execution  of  plan  in  potential 
emergency  situations  reasonable  in  view  of  the 
warning  time  likely  to  be  available  for  an  emer¬ 
gency? 

Is  plan  consistent  with  various  causes  of  emer¬ 
gencies  likely  to  exist  at  time  evacuation  is 
required? 

Does  plan  evidence  realistic  analysis  of  means 
of  warning  and  transporting  evacuees,  lane 
capacities  of  escape  routes  and  other  pertinent 
matters? 

Are  equipment,  personnel  and  materials  required 
for  execution  of  the  plan  identified? 

Does  plan  contain  adequate  provisions  for  updat¬ 
ing,  testing,  practice  and  other  maintenance 
activities  to  assure  its  continued  viability? 


Plans  evaluated  should  include  those  for  all  areas  that  might  become 
hazardous  including  areas  upstream  of  dam. 


I 
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d.  Needed  Evacuation  Planning 

[Appropriate  section  to  be  inserted  based  on  evaluation  of 
ing  evacuation  plans.] 


ex  1st  - 
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Hypothetical  Exempli  tor  Demonstration  4 


(Dfeftlct  Name) 

CORPS  OF  ENGINEERS 

BLUE  MARSH  DAM 
EMERGENCY  PLAN 

location  map 


PLATE  NO.  1 
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SPRING  CREEK  , 

PUBLIC-ACCESS  AREA7 


HYPOTHETICAL  example  for  demonstrate^ 


Limit*  o<  Waterfowl  I  Upland  Gam* 
Prelect  Landa-Pannaylvanla  Gama 
Commlaalon 


TULPEHOCKEN 
PUBLIC-ACCESS  AREA 


HYPOTHETICAL  EXAMPLE  FOR  DEMONSTRATION  PURPOSES  ONLY 


•CALC  IN  ft ET 

2000  *0  2000  4000 

!■  -r  y  -  — f - 1 


(District  Name) 
CORPS  OF  ENGINEERS 


BLUE  MARSH  DAM 
EMERGENCY  PLAN 

PROJECT  FEATURE* 


PLATE  NO.  2 
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OUTFLOW  (C.F.S.) 
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CDtetrict  Name) 
CORPS  OF  ENGINEERS 


BLUE  MARSH  DAM 
EMERGENCY  PLAN 


2t> 


\ 

\  \ 

S,  N.  V 


VlHTZ  I3LANO  SEWAGE 
OtaPOSAL  PLANT 


SEIOELTOWN  SCHOOL 


INTERSECTION  82  t  T24  J 


LEGEND 

*  Spillway  Design  Flood 

»  Spillway  Design  Flood  Wilh  Failure 

•  a  Failure  at  Normal  High  Pool  Level 

—  Tropical  Storm  Agnes 

—  Low  Bank  Elevation 

•  Approximate  Ground  Elevation  At  Noted 
Location 

j-m — Top  o  f  Roadbed  or  Wall 
i  Bridge  Elevation 
_L  ^ _ Low  Chord  or  Top  of  Arch 


NOTE  Crest  profiles  ippioilmwi*  A  conservative 

margin  ot  setety  should  Us  allowed  In  estimating  peek 
water  elevetlons  Vloehocken  How.  mey  cause 
ttoodlno  on  Schuyh  .1  River  upetream  ol  confluence. 


CORPS  OF  ENGINEERS 

BLUE  MARSH  DAM 
EMERGENCY  PLAN 

CREST  PROFILES 


11  12  IS  14  IS  IS  17  IS  IS  20  2  1 

Nam  fron  slue  marsh  oam 
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PLATE  NO  6 


LEGEND 


■  Dangerous  Elevation 
i — Top  oi  Roadway  or  Wall 
Bridge  Elevation 
»— low  Chord  or  Top  oi  Arch 


NOTES.  1.  Time  It  referenced  to  beginning  of  flow  over 
•  plllwey . 

2.  Siege  hydrographe  ere  approximate.  A  coneer- 
vetlve  margin  of  aafety  should  be  allowed  In 
eetfmerlng  the  arrival  lime  of  apeclflc  water 
elevallone. 

3.  Dangeroua  elevation  la  low  bank  pfua  two  foot  or 
beginning  of  algnlflcanf  damage,  whichever  la  lower. 
A  *  denotea  water  elevation  eaceede  dangeroua 
level  due  to  aeaumed  flow  In  Schuylkill  River, 

4.  Schuylkill  River  hydrographe  include  baae  flow 
effect*. 


(Dlatrlct  Name) 

CORPS  OF  ENGINEERS 


BLUE  MARSH  DAM 
EMERGENCY  PLAN 

STAGE  HYDROGRAPHS 
FOR 

SPILLWAY  DESIGN  FLOOD  WITHOUT  FAILURE 
(APPROXIMATELY  7S.000  C.F.S.I 


PLATE  NO  7 


HCMftVOI*  WATCH  SURFACE  CLCVATION  IN  FCCT  (NOVO) 
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LEGEND 

Boundary  of  fnundafed  Area 


Area  Affected  by  inundation 


L 

Yl 


- T7 


Cross  Section 


Corporate  Limits 


National  Gaodallc  Varllcal  Datum  of  102ft 


J 


Sour  cat  of  baa*  map:  U.S.  Geological  Survey  7  ftmlnui* 
series  Bssdlng.  105ft  photoravlaad  Iftftft  and  1074 


NOTES:  1.  The  Inundated  area  shown  on  this  map  ratlecta  an 
avant  of  an  **trem*ly  remote  nature.  This  map  >• 
not  in  any  way  intended  to  reflect  upon  the  Integrity 
of  Blue  Marah  Dam. 

2.  Boundarle*  ahown  are  appro* imat*.  An  ample  margin 
of  aafety  ahould  be  allowed  In  eatimatlng  the  aatent 
o  1  flooding  and  time  of  arrival  of  dangerous  water 
levels. 
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SCALE  IN  MILES 


[District  Name) 
CORPS  OF  ENGINEERS 


BLUE  MARSH  DAM 
EMERGENCY  PLAN 


>[  .  K.  V.  Ml  if 


t  p. 


INUNDATION  BOUNDARY 
AND 

AFFECTED  AREA 
FOR 

SPILLWAY  DESIGN  FLOOD  WITH  FAILURE 
(APPROXIMATELY  493,000  C.F.S.) 


.V» 


PLATE  NO  13 


EMERGENCY  I  PENT  1  El  OAT  ION  SHHPLAN 


APPEN1HX  I 
TO 

EXAMPLE  EMERGENCY  PLAN 
(OK 

hut:  marsh  pam  a:.p  lake 


I.  Inf  rod  ik  t ion 


Conditions  affect  ins  operation  of  Blue  Marsh  Pam  and  Lake  could  result 
in  a  hazard  to  life  and  or  property  due  to  h  i  eh  lake  levels  and  or  sudden 
release  of  large  volumes  of  water.  Early  identification  of  the  existance  or 
potential  for  occurrence  of  such  conditions  is  essential  as  a  basis  for 
initiating  emergency  operations  and  or  repairs  and  for  issuing  appropriate 
not i f icat ions  to  higher  authority  and  potentially  affected  parties. 

a.  Purpose 

This  subplan  implements  a  portion  of  the  Corps  program  to  prepare 
emergency  plans  for  all  Corps  dams.  It  establishes  procedures  for  identify¬ 
ing  impending  and  existing  emergencies  affecting  the  operation  and  safety  of 
Blue  Marsh  Pam  and  Lake. 

b.  Scope 

This  subplan  deals  with  identification  of  impending  or  existing  emer¬ 
gencies  related  to  excess  seepage.  spillway  flow,  slope  failure  and 
sabotage.  Instructions  are  included  concerning: 

III  Monitoring  and  reporting  of  conditions. 

<  2  I  Commun i cat i ons  between  the  project  admin i strat ion  office. 
District  office  and  Northern  Area  Office. 

ill  Criteria  for  action  including  declaration  of  a  Pre-Emergency  or 
Emergency  condition  and  activation  of  the  Notification  Subplan 
and  or  Emergency  Operations  and  Repair  Subplan. 

c .  Appl i cab i I i tv 

This  subplan  is  applicable  to  all  Corps  elements  and  field  offices 
concerned  with  operation  of  Blue  Marsh  Pam  and  Lake. 

2 .  Pef i n i t i ons 

a.  Pre-Emergency 

A  "Pre-Emergency"  condition  is  one  in  which  some  impending  or  existing 
threat  to  the  safe  operation  of  the  dam  or  lake  is  identified  but  no 
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i  l  w  ant  hazard  to  life  or  property  is  expelled  to  oc.  nr.  Pee  I  ai  .it  i  on  of 
c-l mergence  rendition  is  interim!  to  the  dorps  of  Fug  in  -ors  .ind  doe--  not 
ire  notification  of  other  parties  or  warnings  to  evaeuuto. 

Fmergcnc  v 

\n  "  Fmergcnc  > "  condition  is  one  in  which  the  occurrence  ot  a  sianifi- 

hizurd  to  life  and  or  property  is  possible  oi  certain  to  occur, 
it  ions  justifying  declaration  of  an  (emergency  condition  may  be  imminent 
enter  term.  Pec  la  rat  ion  of  an  Kmergency  condition  requires  notification 
tliers  and  issuance  of  warnings  to  evacuate  potentially  hazardous  areas. 

I 'a  in  Operator 

The  term  "Patti  Operator"  means  the  Head  Pam  Operator  or  the  individual 
Imrge  at  the  Blue  Marsh  Pam  project  site. 

I' t  s  t  r  i  c  t 

The  term  "Pislrict"  means  one  of  the  following  elements  depending  upon 
h  is  appropriate  for  the  situation  at  hand. 

i  I  i  Hydrology  and  Hvdraul ies  Branch  (for  matters  involving  lake  regu¬ 
lar  i  on  I . 

i2i  found.it  ion  and  Materials  Section  (for  matter-  involving  struc¬ 
tural  integrity  of  dam). 

i  i  fmergenev  Operations  center 

Northern  \rea  Office 

The  term  "Northern  Area  Office"  means  The  person  in  eliargo  ot  the 
nern  Area  dft.ee. 


est-ons  i  b  i  I  i  t  v  f  or  donduct 


I'ai’i  dpciutor 

ifi  dairying  out  routine  survoiilanee  (paragraph  4-a.i. 

carrying  out  non-routine  observations  and  measurement  .s  directed 
b\  I'istrict  i  paragraph  4-b.). 

i  ;i  Advising  I'istrict  of  potentially  hazardous  situations  (  parti  graph 

4.o.  i. 

14’  Maintaining  proper  records  of  communie.it  ions  < paragraph  if. 

i  i >  Acting  independently,  when  required  by  disruption  of  communica¬ 
tions  or  the  urgency  of  the  circumstances,  to  declare  a  I're-fmcr- 
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gencv  or  Emergency  condition  ( paragraph  x »  and  to  activate  the 
Notification  Subplan  and  or  Kmc r coney  Operations  and  Repair 
Subplan  as  appropriate. 

b.  Northern  Area  Office 

II)  Providing  assistance  to  Dam  Operator  and  District  as  r 'quested . 

(2)  Assuming  responsibilities  of  District  in  event  of  disruption  of 
communications  between  the  project  area  and  District  office. 

c .  District 

11)  Carrying  out  routine  monitoring  of  conditions  potentially  affect¬ 
ing  regulation  of  Blue  Marsh  Dam  (paragraph  n.a.i  and  alerting 
the  Dam  Operator  and  Northern  Area  Office  of  situations  requiring 
increased  readiness  and/or  24  hour  supervision. 

12)  Providing  guidance  to  the  Dam  Operator  on  a  I  1  potentially 
hazardous  situations  which  arise  and  directing  any  non-routine 
observations  and  measurements  needed  to  assist  in  ident i t icat ion . 
confirmation  or  analysis  of  existing  or  impending  threats  to  safe 
operation  of  the  dam  (paragraph  o.b.l. 

1.1)  Providing  personnel  for  on-site  evaluation  of  potentially 

hazardous  conditions  relating  to  geology,  soils  and  other  aspects 
requiring  expert  analysis. 

<  4 »  Declaring  the  ex i stance  of  Pre-Emergency  and  Emergency  conditions 
and  directing  activation  of  the  Notification  .Subplan  and  or 
Emergency  Operations  and  Repair  Subplan. 

ivi  Activating  the  Reservoir  Control  Center  as  part  of  t he  Emergency 
Control  Center  when  appropriate. 

It')  Maintenance  of  the  subplan  (paragraph  0). 


Observations.  Tests  and  Reports  by  Dam  Operator 
a.  Routine  Observations  and  Tests 
I  1 )  Daily 

(a)  Snow  cover,  water  content  and  predicted  temperature 
( seasonal ) . 

(b)  Local  precipitation. 

(c)  Local  runoff  ( inf low  and  staff  gage). 

Id)  Pool  elevation  (telemark  and  staff  gage). 


Hypothetical  Example  for  Demonstration  Purposes  Only 

41 


te)  Schuylkill  River  stage  at  Reading,  Pennsylvania. 

( f  l  Schuylkill  River  stage  at  Pottstown.  Pennsylvania. 

let  Visual  inspection  tor  excess  seepage  at  downstream  face  of 

embankment,  weir,  discharge  pipes  into  outlet  works,  abut¬ 
ment  reas,  and  valley  floor  immediately  downstream  of  dam. 

(hi  check  weather  forecast  for  area  over  SOW  Weather  Radio 

(weather  radios  to  be  in  standby  mode  at  all  times  when  not 
i n  use  ) . 

(il  Kxamine  transmissions  from  all  so  1 1 -report i ng  precipitation 
and  stream  level  gages  to  confirm  operational  status. 

(jl  Visual  inspection  for  slope  movement  of  both  faces  of  all 
embankments  which  are  in  contact  with  standing  water. 

(21  Monday .  Wednesday.  Friday  and  After  Change  in  Cate  Setting 
(  a  I  hewn s  t  ream  rcco rd i n g  ga  ge . 

(bi  Cate  setting. 

(cl  Seepage  weir. 


( , v)  Weekly 


(a)  Kxamine  all  areas  of  significant  seepage  for  presence  of 
fines . 

(b)  Interrogate  telemark  gages  to  confirm  operational  status. 

(cl  Test  radio,  bull  horns  and  other  communicat ions  equipment. 

Id)  Compare  gaged  outflow  to  outflow  computed  for  gate  settings. 

(el  Test  standby  generators. 

( 4  I  Month  1 v 

(a)  Perform  snow  survey  (seasonal). 

( b I  Inspect  control  structure  including  lifting  equipment, 
operating  equipment  and  controls,  seals  of  watertight  doors 
and  gates,  and  other  equipment  and  facilities. 

(c)  Read  all  piezometers. 

(d)  Check  calibration  of  alarm  on  seepage  measurement  weir  (to 
trigger  at  water  elevation  1"  above  lowest  point  of  notch). 
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Non-Routine  Observations  and  Tests 


(1)  Perform  comprehensive  examination  of  seepage  lamount,  rate  of 
change  of  flow,  and  presence  of  fines)  whenever  potential  prob¬ 
lems  arc  observed  or  alarm  on  seepage  measurement  weir  sounds. 

(2)  Monitor  precipitation  gages  on  hourly  basis  when  significant 
rains  are  forecast  or  occurring. 

1.1)  Monitor,  stream  level  gages,  lake  inflow  gage  and  lake  level  on 
hourly  basis  whenever  rainfall  exceeds  2.0  inches  in  any  12-hour 
period  or  less. 

(4)  Examine  all  areas  of  embankment  hourly  if  evidence  of  significant 
slope  failure  is  found  (to  be  continued  until  directed  by 
District  to  cease). 

( 5  >  Perform  other  observations  and  tests  as  directed  by  District. 

(ti)  Read  piezometers  at  more  frequent  intervals  as  required  by  dam 
safety  checklist  instructions. 


Reports 

(1)  To  the  O.hief,  Hydrology  and  Hydraulics  Branch 

(a)  Reports  or  predictions  of  precipitation  of  2.0  inches  or 
more  in  12  hours  or  less  in  the  vicinity  of  the  dam. 

(b)  Water  equivalent  of  snow  on  the  ground  above  the  project  of 
2.S  inches  or  greater,  if  warmer  temperatures  are  predicted. 

(c)  forecast  or  observed  Schuylkill  River  stages  at  Reading  or 
Pottstown  if  they  will  require  gate  operation. 

Id)  Pool  elevation  above  normal  seasonal  rule  elevation  if  gate 
changes  are  necessary  to  prevent  further  rise  in  pool 
elevat ion. 

(e)  Reported  severe  ice  conditions  or  temporary  constrictions 
downstream  of  dam. 

If  I  Apparent  discrepency  between  outflow  indicated  by  down¬ 
stream  recorder  gage  and  outflow  computed  from  gate 
sett ings. 

Ig)  Any  conditions  likely  to  require  a  change  in  gate  opera¬ 
tions  or  mode  of  regulation. 

(2)  To  the  Chief,  Foundation  and  Materials  Section 


( a  ) 
lb) 


Any  conditions  indicating  distress  of  an  embankment. 
Indications  of  unusual  seepage. 
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A3 


( o )  Occurrence  of  earhquake  or  landslide  into  lake. 


(.1)  To  the  National  Weather  Service  Forecasting,  Center.  Philadelphia 
(a)  All  changes  in  controlled  discharges, 
lb)  Imminent  flow  over  spillway. 

S.  Records 

The  Dam  Operator  will  keep  a  log  of  all  telephone,  radio  or  other 
communications  received  from  or  sent  to  District  and  National  Weather 
Service.  This  log  should  be  in  a  bound  ledger  or  notebook  used  only  as  an 
official  diarv.  Each  communication  will  be  described  including: 

a.  Date. 

b .  Time. 

c.  Person  called  or  calling. 

d.  Information  transmitted. 

e.  Action  requested  by  the  District. 

f.  Action  taken  in  response  to  request. 

g.  Result  of  action. 

h.  Remarks. 

i.  Initials  of  person  receiving  communications. 


0.  Observations,  Tests  and  Alerts  by  District 
a.  Routine  Observations  and  Tests 
( I  )  Daily 

la)  Check  weather  forecasts  for  areas  affecting  runoff  into  and 
releases  from  Blue  Marsh  Dam. 

lb)  Check  existing  and  predicted  flows  in  Schuylkill  River 
Has i n . 

(2)  Monthly 

(a)  Check  concurrence  of  poo!  level  readings  from  staff  gage 
and  recording  gage. 
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(b)  Check  concurrence  of  outflow  based  on  reservoir  routine  of 
inflows,  cate  settings,  and  downstream  recording  gage. 


(c)  Record,  review  and  analyze  piezometer  and  weir  reading  data, 
b.  Non-Routine  Observations  and  Tests 


Specify  additional  observations  and  tests  by  the  Dam  Operator  and  make 
additional  observations  and  tests  as  necessary  to: 

(1)  Assure  proper  functioning  of  all  instrumentation. 

(21  Assist  in  identification,  confirmation  or  analysis  of  existing  or 
impending  threats  to  safe  operation  of  the  dam. 

c.  Alerts 

Provide  alerts  to  Pam  Operator,  appropriate  District  personnel  and 
Northern  Area  Office  when: 

(11  Weather,  ice  or  other  conditions  require  heightened  readiness, 
increased  surveillance  or  the  possible  need  for  activation  of  the 
(emergency  Operating  Center. 

(2)  Consideration  is  being  given  to  declaration  of  a  Pre-Emergency  or 
Emergency  Cond i t ion . 

7.  Communications 
a.  Normal 

Communications  between  the  District.  Dam  Operator  and  Northern  Area 
Office  will  normally  be  by  telephone.  Telephones  at  the  project  administra¬ 
tion  office.  Northern  Area  Office  and  District's  Emergency  Operating  Center 
will  be  manned  on  a  24 -hour  basis  whenever  a  Pre-Emergency  or  Emergency 
condition  is  in  effect  at  Blue  Marsh  Lake  or  at  another  site  that  can  be 
affected  by  operation  of  Blue  Marsh  Dam.  Office  and  home  phone  numbers  of 
key  District,  Blue  Marsh  Dam,  Northern  Area  Office  and  other  personnel  are 
listed  in  Table  1-1. 


b.  Back-lp 


The  radio  communications  network  between  the  District  Office,  project 
administration  office  and  Northern  Area  Office  will  be  used  to  back-up 
telephone  communications.  Radios  at  the  project  administration  office, 
Northern  Area  Office  and  District's  Emergency  Operating  Center  will  be 
manned  on  a  24- hour  basis  whenever  telephone  service  is  disrupted  while  a 
Pre-Emergency  or  Emergency  condition  is  is  effect  at  Blue  Marsh  Lake  or  at 
another  site  that  can  be  affected  by  operation  of  Blue  Marsh  Pam.  Radio 
frequencies  and  call  letters  lor  pertinent  parties  are  listed  in  Table  1-1. 
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TABLE  1-1 

INFORMATION  ON  KEY  CONTACTS 


Pennsylvania  State  Police 
FBI  I  Philadelphia) 

FBI  (  Reading) 


c.  Emergency 

During  a  situation  when  both  radio  and  telephone  communications 
between  the  District  Office  and  project  area  are  lost,  others  equipped  with 
radio  or  telephone  facilities  will  be  called  on  for  assistance.  Those  to 
whom  application  for  assistance  may  be  made  are  listed  in  Table  1-1  along 
with  information  for  telephone  and  radio  contacts. 

8.  Declaration  of  Pre-Emergency  and  Emergency  Conditions 


a.  Responsibility 

The  District  is  responsible  for  the  declaration  of  "Pre-Emergency"  or 
"Emergency  conditions  in  all  but  extreme  cases  where  the  loss  of  communica¬ 
tions  or  the  speed  of  onset  of  a  situation  prevents  the  Dam  Operator  from 
conferring  with  the  District. 

Pre-Emergency  and  Emergency  declarations  will  be  made  by  the  Com- 
mander/Distr ict  Engineer.  The  Chief  of  Planning  Engineering  Division, 
members  of  Hydrology  and  Hydraulics  Branch,  foundation  and  Materials  Section 
and  the  Emergency  Operating  Center  will  provide  input  in  the  decision  making 
process . 


b.  Conditions  Warranting  Declaration 

Not  every  situation  requiring  declaration  of  u  Pro-Emergoncy  or  an 
Emergency  condition  can  be  specified.  Initiative  must  be  exercised  by  all 
involved  personnel  and  each  situation  judged  individually  on  the  basis  of 
all  relevant  factors. 

( 1 )  Pre-Emergency 

Examples  of  circumstances  warranting  declaration  of  a  Pre- 

Emergency  condition  include: 

(a)  Lake  level  at  elevation  H'4  or  higher  with  either  inflow 
exceeding  outlet  capacity  or  a  forecast  of  significant 
inflows  from  prec i pi  tat  ion  and  or  snowmelt. 

(b)  Malfunction  of  flood  control  gate  system  during  flood 

operations  which  impedes  release  of  water  and  creates 

potential  for  spillwav  flow. 

(c)  Minor  seepage  problems  including:  unexplained  increases  or 

decreases  in  amount.  cloudy  appear. nice  of  seepage  or 
presence  of  fines,  development  of  new  seepage  areas  as 
indicated  by  soft  boggy  areas  or  new  or  lush  vegetation, 
and  substantial  unexplained  fluctuation  in  piezometer 

readings . 

(d)  Minor  slope  failures  including:  tension  cracks  at  crest  or 

in  slopes  of  embankment,  small  bulges  in  slopes  or  in 

foundation  near  toe  of  slope,  small  depressions  or  sags  in 
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crest  or  slopes,  chances  in  horizontal  crest  alignment,  and 
gullies  forming  in  or  near  embankment  or  junction  of  the 
embankment  and  abutments. 


(e)  Threats  of  sabotage  or  occurrence  of  sabotage  of  non- 
critical  project  features. 

(2)  Emergency 

Examples  of  conditions  warranting  declaration  of  an  Emergency 
conditio  include: 

(a)  Imminent  or  occuring  spillway  flow  including:  lake  at 
elevation  .107  and  inflow  greater  than  maximum  discharge 
capacity  (approximately  5.400  c.f.s.  at  elev.  .107)  or  lake 
level  at  elevation  50b  with  forecast  of  significant  inflows 
from  precipitation  and  or  snowmelt  to  cause  spillway  flow. 

(b)  Major  seepage  problems  including:  large  increases  in 

piezometer  readings,  movement  of  large  amounts  of  material 
in  existing  or  new  seeps,  pipes  in  embankment  or  foundation 
materials,  seepage  at  higher  elevations  on  downstrem  face 
of  dam  or  in  abutment  areas,  and  substantial  increases  in 
normal  seepage  amounts  (especially  when  associated  with 
movement  of  material  from  embankment  of  foundation. 

(c)  Major  slope  failures  including:  appreciable  depressions  or 
sloughs  in  the  crest  or  slopes  of  the  dam  or  bulges  in  the 
slopes  or  foundation,  large  gullies  developing  and  con¬ 
tinuing  to  erode  in  the  embankment  or  at  the  junction  of 
the  embankment  and  abutments,  displacement  of  structures  or 
instrumentation  on  the  dam  and  continuing  expansion  of 
tension  cracks  after  their  appearance  on  the  dam  crest  or 
slope. 

(d)  Threats  of  sabotage  or  occurrence  of  sabotage  to  critical 
project  features. 

c.  Action  Upon  Declaration 
( 1 )  Pam  Operator 

(a)  Monitor  telephones  on  24-hour  basis. 

(b)  Activate  appropriate  portions  of  Notification  Subplan  and 
Emergency  Operations  and  Repair  Subplan. 

(c)  Maintain  24  -  hour  moni tor ing/surve i 1  lance  of  situation 
responsible  for  declaration. 

(d)  Perform  non-routine  observations  and  tasks  as  directed  by 
District . 
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(el  Test  radio  oomnmn  i  ca  t  i  oils  . 


If)  Request  assistance  needed  Iron  Pistrict  to  pertorm  (  .1 
through  (e)  above. 

(2)  Northern  Area  Office 

(a)  Monitor  telephones  on  24-hour  basis. 

lb)  Place  all  personnel  on  standby  for  emergency  duty. 

(cl  Test  radio  commun i cat  ions . 

( o )  Pistrict 

(a)  Activate  Emergency  Operatin':  .'enter, 
lb)  Monitor  telephones  on  24-hour  basis. 

(c)  Test  radio  commun i cat  ions. 

( d  *  Place  key  stall  on  standby  tor  emergency  duty  . 

(el  Provide  detailed  instnu  tians  *0  Patti  Operator  tor  ant 
needed  non-routine  observations  and  to.-:.-,, 

(f)  Dispatch  personnel  to  dam  site  as  required  to  provid. 
expert  evaluation  of  situation  and  to  assist  Da:;i  Operate) 
as  needed. 

(el  Activate  appropriate  portions  ot  Not . I u at ions  Suhplan  anc 
Emergency  Operations  and  Repair  Subplan. 


Q.  Subplan  Maintenance 

a.  Updating 

This  subplan  shall  be  update>l  as  needed  by  the  Ohief.  Hydrology  ant 
Hydraulics  Branch,  including: 

( 1 )  Annual ly. 

(2)  Whenever  needed  by  mctdifieat  ions  in  1 11st  rumen  t  a  t  1  on  at  or  affect¬ 
ing  the  project,  dam  opera  tine  procedures,  overall  Pistrict 
emergency  procedures,  and.  or  changes  of  personnel. 

b.  Testing 

The  Chief.  Hydrology  and  Hydraulics  Branch  shall  annually  direct  , 
thorough  inspection  of  all  mechanical,  electrical  and  other  equipment  perti¬ 
nent  to  conduct  of  this  subplan.  The  inspection  shall  include  all  tests, 
servicing  and  calibration  necessary  to  ensure  proper  fuuct iottine. 
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c .  l  am  1 1  iar  i  oat  i  on 

The  Chief.  Hydrology  and  Hydraulics  Branch,  shall  ensure  all  pertinent 
Corps  personnel  are  aware  of  and  familiar  with  this  subplan  including: 

(1  I  circulation  of  each  updated  version  for  review  and  signature  by 
pertinent  District  staff.  Northern  Area  Office  and  the  dam 
operators . 

(di  Annual  review  session  with  staff  of  the  Hydrology  and  Hydraulics 
Branch  and  dam  operators. 

(11  Briefing,  within  two  weeks  of  assuming  duties,  of  all  pertinent 
Hydrology  and  Hydraulics  Branch  staff. 

<41  Briefing,  before  assumption  of  duties,  of  any  new  Head  Bam 
Operator  or  Assistant  Pam  Operator. 
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EMERGENCY  OPERATIONS  AND  REPAIR  SUBPLAN 

APPENDIX  2 
to 

EXAMPLE  EMERGENCY  PLAN 
for 

BLUE  MARSH  DAM  AND  LAKE 
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EMERGENCY  OPERATIONS  AMI  REPAIR  Sl'BPLAS 
APl’ENm  2 
TO 

EXAMPLE  EMERGENCY  PLAN 
EOR 

BLUE  MARSH  PAM  AND  LAKE 


1.  Introduction 


Conditions  affecting  operation  of  Blue  Marsh  Pam  and  Lake  could 
result  in  a  hazard  to  life  and/or  property  due  to  high  lake  levels  or  sudden 
release  of  large  volumes  of  water.  Prompt  conduct  of  emergency  operations 
and  repairs  is  essential  for  minimizing  hazards  to  life  and  property. 


a.  Purpose 

This  subplan  implements  a  portion  of  the  Corps  program  to  prepare 
emergency  plans  for  all  Corps  dams.  It  establishes  procedures  for  emergency 
operations  and  repairs  to  deal  with  impending  and  existing  emergencies 
affecting  the  operation  and  safety  of  Blue  Marsh  Pam  and  Lake. 

b.  Scope 

This  subplan  describes  a  reservoir  dewatering  plan  and  other  emergency 
operations  and  repairs  to  be  implemented  upon  declaration  of  a  Pre-Emergency 
or  Emergency  condition.  Operations  and  repairs  are  described  for  cases  of: 


( 1 1 

Excess  seepage  and  or  ma 1 funct i on ing 
drainage  system. 

of  the  dam's 

i  nterna 1 

I  21 

Wave  erosion  and  or  erosion  of  downstream 

face  of  embankment. 

(  A  i 

Threatened  sabotage. 

14) 

Sabotage. 

i  5> 

High  reservoir  level. 

to  l 

Slope  failure. 

c.  Applicability 

This  subplan  is  applicable  to  all  Corps  elements  and  field  offices 
concerned  with  operation  of  Blue  Marsh  Pam  and  Lake. 


2.  Pet' ini  t  ions 


a .  Pre-Eme’gencv 


A  "Pro- Emergency"  condition  is  one  in  which  some  impending  or  existing 
threat  to  rite  safe  operation  of  the  dam  or  reservoir  is  identified  but  no 
significant  hazard  to  life  or  property  is  expected  to  occur. 
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o  li!i  .in.)  or  property  i  s  possible  or  oortain  to  ooour. 
uiv  Hi"  .too  I  a  ra  I  1  on  ot  an  fmc  money  condition  may  bo  imminent 


1 1  or 

''bin1  .'-.•orator"  moans  tli o  Hoad  Pam  Operator  or  the  individual 
■e  blue  '•til-'.!;  Pai.i  pro  joet  site. 


liot'  to’"  i  ■  1  o  n  t  ,  i  i  o '  omo  ot  tlio  following  elements  depending 
i  r  i  late  to,'  t  lie  -.it  union  ,i  t  hand. 

o’:  oey  and  iK  .‘immI  1 1  s  Hi  i  no  It  i  for  matters  involving  reservoir 

~  "i  o>'  _ ' 

r  i  * , i  .,-  ai>  soot  ion  <  for  matters  involving  strue- 

.  I  :  nt  o>  r  .  '  •  o  i  ' . i '  . 

r.n-  i  .'t'  ia  :  ion-  iVm  or . 

l.o,  dll  i  .v 

•  por-oi.-  ,  'h.irco  ot  the  \ortl\orn  \roa  Office. 


.'  i  , )  1  i  o  l  i 

•pi a:  .  -  ’o  bo  .,  'ivitod  immediately  upon  declaration  of  a 

or  I  on,  \  ..'it,* :  t  i  on  .  t  See  Nppondix  I.  I'.mersency  Idontifiea- 
to.  '  o,  odiii  o  ot  do,  latino  a  I'ro-l-.’inorsoney  or  Kmorsonoy 


i  ’  IV- 


.  ido  i  ’  1 1  o  i  -i. if  lot  'o  I'is'riet  on  existing  severity  and  rate  of 

:eo  of  prob  lei-,. 

io-  t  i  rev  is  ion  h\  I'l-tt  ut  of  needed  assistance  including: 

‘  I’or-'Otmo  I  .  i  iu  hiding  export  supervision. 

1  I  i :  i  iiii-n  r  . 

i  M  i i or i a  I s . 
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t  It  rail',  out  opera  t  i  on-'  an.l  top. i  i  t's  as  directed  l\v  Distriot. 

141  Act  independent  lv  to  implement  emergency  operations  and  repairs 
in  the  event  ceiumun  1  oat  ■  oils  with  the  Pistriet  and  Northern  \roa 
Oft  1.0  are  disrupted  or  immediate  notion  is  required  including: 


<  .1 

fee 

i  d  i  tl" 

r he  ttr 

.!  cVii ') 

0!  eorreo 

t  i  on  . 

t  h  ! 

1  Oar 

r\  i  n  g 

out  .1 

P \'i'*Y 

r  i  a  t  e  erne 

rgency  operations  and  repairs 

I  or 

the  ' 

vpo  of 

OHIO  V 

gene  \  . 

1  v-  1 

Obt 

a  i  n  i  in’ 

need 

«vi  }a 

-r. senile  1  . 

equipment  and  m.ateriats  (see 

par 

,iir.i  ph 

1  2  1 . 

rn 

Area 

Office 

ll  1  l’r>.\  ido  personno  I  .  equipment  and  materials  to  Pam  Operator  as 

d i roe t  ed  by  Pistriet. 

1  1  Pireet  enter  gene  y  operations  and  repairs  in  the  event  eommuni  ra¬ 
tions  between  the  Pam  Operator  and  Pistriet  are  disrupted. 

Pistriet 

ill  Assess  probloiti  and  Pam  Operator's  request  for  assistance  with 
respe.  1  re: 

la'  I rgency  tor  oorrootion. 

tbi  Tope  ot  oorre  rivo  aotiotts  required. 

t  e  t  Personnel  required  for  oorroetive  actions  including  require¬ 
ments  tor  export  advice  and  or  on-site  supervision. 

'd>  I'qti  i  pment  ,md  materials  required  for  oorroetive  actions. 

121  Pi'ovide  direction  to  the  Pam  Operator  on  emergency  operations  and 
repairs  to  bo  tarried  out. 

io>  Pispateh  needed  personnel,  equipment  and  materials  to  the  project 
from  the  Pistriet  and  Northern  Area  Office  I  see  paragraph  121. 

141  Arrange  for  needed  personnel.  equipment  and  materials  from 
sources  other  than  Pistriet  and  Northern  Area  Office. 


5.  Reservoir  lVwatering  Plan 


The  objective  of  the  reservoir  dewatering  plan  is  to  rapidly  lower  the 
water  level  of  M 1  no  Marsh  Lake.  lVwatering  is  accomplished  by  opening  one  or 
more  outlet  gates,  depending  on  the  speed  of  dewatering  that  is  required. 
The  speed  of  dewatering  required  depends  on  the  reason  for  dewatering. 
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Too  rapid  lowering  of  rlio  lako  level  may  have  adverse  effects  on  the 
strength  and  stability  >.  t  HI  ue  Marsh  ham.  Specified  rates  of  drawdown  must 
be  observed  unless  embankment  failure  is  occurring  or  imminent. 

Dewatering  of  the  reservoir  will  not  be  undertaken  unless  directed  by 
I'istrict  or  No:  them  Area  Office,  so  Ions  as  communicat  ions  between  the  ham 
Operator  and  one  of  these  offices  are  intact,  Dewatering  nay  be  undertaken 
on  the  I'ani  Operator's  initiative  if  communicat  ions  with  both  the  District 
and  Northern  \rou  Office  are  disrupted. 


a.  Procedure  for  Dewater  ins 

tit  Determine  dewatering  rate  required. 

Id1  Determine  duration  of  releases  required  for  dewatering. 

t  11  Formulate  and  issue  warning  message  for  downstream  areas  along 
Tu  1  pehockei;  Creek  I  See  Not  i  f  j  cat  ion  .Subplan). 

I4>  \ctivate  sirens  in  areas  immediately  below  outlet  works. 

1  it  Initiate  cate  open i  11c1  in  ;h  cord  with  paragraph  s.e. 

b.  Spec i tied  Discharge  Rates 

The  maximum  slow  capable  o!  being 
hecken  Creek  i  -  s  .  400  c  . !  .  .  IVwat or  i  ng 
amount  unless  an  l-.mergem  y  ondition  lias 
i  mm inent  . 


v' .  Cate  Opening  schedules 


Out  1  et  gates  sha  1  1  Is 
■  1  n  J  at  or  less  t  h.in  t  he 
occurred  or  is  imminent: 

0  opened 
spec  i  t 

for 
i  o  J 

dewatering  in  the  following  sequence 
rates  unless  embankment  failure  has 

Mi  Water  qua  1  i  t  y  > 
cent  ro 1  1 . 

on  r  ro 1 

*r  a  1 0  : 

<  automat-  i  c 

motor  operated:  no  rate 

fdi  Service  cate  No. 

1  :  0  .  v 

IT.  c 

•\orv  a  min. 

1  :  )  Set  v  i  c e  via 1  e  No . 

4:  0.1 

ft  . 

ovorv  S  min 

.  t  may  be  opened  si  mil- 

taneouslv  with  .Service  Cate  No.  II. 


In  the  event  of  an  existing  or  imminent  failure  of  the  embankment,  all 
gates  may  be  opened  as  rapidly  as  possible. 


conveyed  without  damage  by  Tulpe- 
dischargos  will  be  limited  to  that 
boon  doc  hired  and  or  dam  failure  is 


n.  Emergency  Operations  and  Repairs  -  Fxcess  .Seepage  and  or  Malfunction  of 
Intern.  I  Drainage  Svstem 


Potential  Problems 
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'N 


\bnorma  I  seepa  go  may  occur  as  rapid  and  or  significant  increases  i  ri 
the  amount  of  flow  through  the  sand  collection  blanker  or  the  seepage  drains 
empty  ins  into  the  outlet  works;  boils  in  the  embankment  or  foundation:  and 
creation  of  new  seep  areas  on  the  downstream  face  of  the  embankment, 
foundation,  abutments  or  areas  immediately  downstream  of  the  embankment. 
■Seepage  high  on  the  face  of  the  embankment,  large  amounts  of  seepage,  and 
seepage  carrying  fines  are  especially  serious.  Boils  and  seep  areas  may  also 
be  caused  by  malfunction  of  the  dams  internal  drainage  system,  fxcess 
seepage  problems  are  most  likely  to  occur  when  the  lake  water  level  is  at 
higher  than  normal  elevation. 

b.  Corrective  let  ion 

Individual  boils  or  snia 1 1  areas  of  seepage  can  often  be  controlled  on 
a  temporary  basis  by  ringing  them  with  sand  bags  or  other  materials,  figure 
2- 1  illustrates  the  general  procedure  for  ringing  small  boils  and  includes 

information  useful  in  estimating  the  amount  of  personnel  and  material 
requested.  Longer-term  control  and  control  of  large  areas  of  seepage  can  bo 
effected  by  covering  the  area  with  a  1-  to  5-feet  deep  granular  blanket 
graded  from  coarse  sands  at  the  bottom  to  coarse  gravels  at  the  top.  figure 
2-2  illustrates  the  concept  of  a  granular  blanket  and  includes  information 

useful  in  estimating  the  amount  of  personnel  .  equipment  and  materials 

required.  Lowering  of  the  reservoir  pool  level  reduces  pressure  on  seepage 
areas  and  aids  in  control  (see  dewatering  plan,  paragraph  51.  Additional 

methods  of  control  may  bo  required  in  some  eases. 

7.  I'.inergcncv  Operations  and  Repairs  -  have  Pa  mage  and  or  Krosion  of’  Pown- 
sfream  face  of  fmbankmont 


a.  Potential  Problems 

have  damage  may  occur  during  periods  of  high  westerly  winds.  Damage 
may  include  displacement  of  riprap  and  or  erosion  of  the  underlying 
materials  causing  collapse  of  the  riprap.  Wave  damage  is  particularly 
serious  during  abnormally  high  reservoir  pool  levels  when  serious  erosion 
can  cause  a  sudden  collapse  of  the  crest  with  subsequent  overtopping  of  the 
embankment.  The  downstream  face  of  the  embankment  is  also  subject  to  erosion 
due  to  runoff  from  heavy  rains  and  waves  breaking  over  the  top  of  file 

embankment . 

b  .  v'.o rrec  t  i  ve  \c  t  i  on 

The  type  of  corrective  action  that  is  appropriate  depends  on  the 

severity  of  damage,  rate  of  progression  of  damage,  and  urgency  of  action. 
Temporary  protection  above  and  within  10-12  feet  below  the  waterline  can  be 
provided  quickly  by  use  of  plywood  sheets,  prefabricated  panels  or  canvas  as 
shown  iri  figure  2-5  or  by  tilling  eroded  areas  with  sandbags.  Tables  2-1 
through  2-4  provide  information  useful  in  estimating  the  amount  of  personnel 
and  materials  required.  Protection  further  below  the  water  level  can  be 

provided  by  dumping  riprap  in  the  affected  area.  In  eases  of  severe  erosion, 
lowering  of  the  reservoir  pool  level  can  shift  wave  forces  to  a  lower 
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—  10'  minimum  width  - — 


24"  minimum 
thickness 
each  layer 


GRANULAR  BLANKET 


APPROX  1 MATH  CONSTRICT  1  ON  RKQl  1  RK.MKNT.S 


Ml.inki't 

X  i  ■  o .  t  1  t  t  .  ~  ■ 

1  ,000 

2 , 000 

1 . 000 

■ 

a  ,000 

- - 

t> .  000 

~  .  000 

v  .  000 

u  .  000 

1 0 . 000 

R.v,  \l. 

IV  f  L.IV  Of  '  \\l  .  '  1 

■ 

>0 

■ 

■ 

100 

■ 

■ 

j 

,;oo 

■ 

No.  Tracks 
u  I'nvors 

■ 

■ 

■ 

■ 

0 

■ 

10 

[0 

■ 

■ 

No.  0  ranters 

Operators 

s 

■ 

10 

10 

1  N 

■ 

1  s 

20 

20 

20 

Total  T  l  mo  Roq  '  .1 . 

1  Mrs .  i 

■ 

■ 

■ 

■ 

s 

■ 

8 

■ 

■ 

b . 

10 

P Id  RK  2-2.  C.RANI  LAR  HLANKKT 


Hypothetical  Example  tor  Demonstration  Purposes  Only 

sn 


Wire 


Stakes 


or  canvas 


Sandbag 


GENERAL  SCHEME  FOR 
TEMPORARY  EROSION  PROTECTION 


COTTON  BAGGING  OR  CANVAS 


KUU'RK  2-'.  TEMPORARY  EROSION  PROTECTION 
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TABLE  2~l 

APPROX  I MATE  REqH  IREMENTS 
1  OR 

EROSION  PROTECTION  WITH  PLYWOOD 


Length 

To  Be 
Protected 

No. 

Plywood 
Sheets 
Req 1 d . 

No. 

Stakes 

Req ‘ d . 

No . 

Sandbags 

Req'd. 

Personne 1 
Req'd. 

Hours 

To 

Ooinpl  ete 

10 

S 

1  T 

0 

1  .T 

20 

1  T 

2  T 

0 

2.  T 

TO 

" 

20 

40 

0 

T .  0 

40 

10 

2  S 

TO 

0 

,> .  s 

TO 

i t 

s .  v 

t’T 

0 

4.0 

oO 

l  T 

Ts 

7  S 

0 

T.O 

70 

i" 

4  T 

oo 

10 

.  s 

s0 

20 

TO 

100 

10 

.>  .  S 

oo 

• »  ' 

_  V 

T" 

1  1  T 

10 

4-0 

100 

2  S 

o,; 

1 2  T 

10 

4  •  T 

1  TO 

1>T 

loo 

10 

T.O 

200 

TO 

I2T 

2  TO 

10 

4-0 

TOO 

7  ■> 

1  " 

.>7  S 

20 

0.0 

400 

100 

2  TO 

TOO 

24 

0.0 

TABLE  2-2 

A  PPRO\ I  MATE  REQl  1 RKMKNTS 
EOR 

EROSION  PROTECTION  WITH  PREFABRICATED  PANELS 


l-oncth  tv'  I'rv’pct  i  IM 


So.  Panels  Red'll.  i  '•<’ 


Panel  Wufth  Ittl 


APPROXIMATE  REQUIREMENTS 
(OR 

EROSION  PROTECTION  WITH  CANVAS 


Length 

Length 

No. 

No . 

Hours 

To  Bo 

Canvas 

Stakes 

Sandbags 

Personne 1 

To 

Protected 

Req ' d . 

Req ' d . 

Req ' d . 

Req ' d  . 

Complete 

APPROXIMATE  REQUIREMENTS 
FOR 

KILLING  AREAS  WITH  SANDBAGS 


Vo  1 qme 
(  ft  '  ) 

No . 

Bags 

Req 1 d . 

Personne] 

Req ' d . 

Hours 

to 

Complete 

100 

2  TO 

6 

1  •  5 

200 

TOO 

0 

TOO 

700 

0 

4 

TOO 

1500 

10 

7  •  5 

1 000 

2  500 

10 

o.5 

2000 

4700 

14 

>  •  5 

7000 

7000 

24 

> 

4000 

0500 

74 

7-5 

TOGO 

11,700 

7  s 

s 

_ 1 _ 

elevation  (See  dewatering  plan,  paragraph  SI.  Repairs  normally  require 
reconstruction  of  the  eroded  slope  and  replacement  of  both  bedding  materials 
and  riprap.  Lowering  of  the  pool  level  is  usually  required  prior  to  making 
permanent  repairs  on  the  upstream  face  of  the  dam. 

>v.  High  Reservoir’  Level 

a.  Potential  Problems 

High  reservoir  levels  cause  large  hydrostatic  forces  on  the  dam. 
reduce  freeboard  available  to  contain  wave  action  and  reduce  the  capability 
of  the  dam  to  impound  major  inflows  without  overtopping  or  uncontrolled 
spillway  flow.  High  reservoir  levels  contribute  to  excess  seepage,  piping, 
wave  erosion  and  other  safety  problems.  High  water  levels  can  a  1  so  result  rn 
property  damage  and  creation  of  safety  problems  around  the  periphery  of  the 
lake.  .Suff icicnt ly  high  water  levels  will  overtop  the  Hernville  levee. 

b.  Corrective  Action 

The  only  corrective  action  for  high  water  levels  is  increasing 
releases.  When  necessary,  this  should  be  done  in  accord  with  the  dewatering 
plan  (paragraph  v > . 

n.  Slope  failure 

a.  Potential  Problems 

Slope  failure  may  occur  as  the  mass  movement  of  a  portion  ot  the 
embankment.  Such  failures  weaken  the  dam  and.  if  located  sufficiently  high 
on  the  embankment  may  cause  a  breach  or  lead  to  collapse  of  the  dam  crest. 
Slope  failures  ot  any  significant  magnitude  are  serious  and  require 
immediate  corrective  action. 

b.  Corrective  Vet  ion 

I  I  )  IVwatoring  of  the  reservoir  (paragraph  $1  should  be  begun  in  the 
event  of  any  slope  failure  that  is  sufficiently  serious  to 
threaten  the  safety  of  the  dam  and  which  is  located  below  the 
existing  lake  level.  Dewatering  should  be  continued  until  the 
lake  level  is  equal  to  or  lower  than  the  bottom  of  the  area  of 
s I  ope  fa i I ure . 

(Ill  I'ew.if  -mg  of  the  reservoir  (paragraph  s  I  should  be  begun  in  the 
.  of  any  slope  failure  intersecting  the  crest  or  which  could 

o  collapse  of  the  crest.  Dewatering  should  be  continued 
:  .  sufficient  capacity  exists  below  the  bottom  of  the  slope 

<ro  to  impound  all  inflows  anticipated  in  the  coming  44 
irs,  assuming  continuing  discharges  at  a  rate  of  $.400  c.t.s. 


J 
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( .?  1  Immediate  treatment  of  slope  lailures  consists  of  filling  slide 
areas  with  rip  rap,  sand  bags  or  a  granular  blanket.  The  pre¬ 
ferred  method  depends  on  materials  and  labor  available  and  the 
urgency  of  action.  When  the  urgency  of  the  situation  permits, 
filling  of  slide  areas  will  be  carried  out  under  supervision  of 
District  staff  and  constitute  rebuilding  of  the  affected  portion 
of  the  embankment.  Immediate  treatment  in  urgent  situations  will 
consist  of  filling  slide  areas  with  sand  bags,  riprap  or  other 
available  materials. 


10.  Threatened  Sabotage 
a.  Potential  Problems 


-Sabotage  by  professional  saboteurs  or  terrorists  is  not  likely  to  be 
preceded  by  threats.  Threats  of  sabotage  are  therefore  most  likely  to  be 
received  from  non-professionals  lacking  modern  weapons,  high  explosives  or 
sophisticated  knowledge  about  the  design  and  operation  of  the  dam  and  its 
appurtenent  facilities.  However,  all  such  throats  are  to  bo  taken  seriously. 
Threats  considered  most  probable  to  occur  are  those  related  to  disruption  of 
communications,  blocking  access  to  the  project,  and  interference  with 
project  operations.  Threats  could  also  relate  to  damaging  the  embankment  or 
other  key  project  features  affecting  safety. 


h.  Corrective  Action 


l 


) 


All  threats  concerning  Blue  Marsh  Dam  will  be  reported 
immediately  to  the  Philadelphia  Office  of  the  federal  Bureau  of 
Investigation  and  to  the  District's  Hydraulics  and  Hydrology 
Branch . 


(2)  Immediate  assistance  to  secure  and  protect  the  dam.  dikes  and 
appurtenent  facilities  will  be  requested  in  the  event  a 
threatened  action  could  jeopardise  the  safety  of  project  visitors 
and  staff  or  downstream  areas  if  carried  out.  Agencies  from  which 
law  enforcement  assistance  can  he  obtained  are  listed  in  Table 


(o>  Kvery  effort  shall  be  made  to  operate  Blue  Marsh  Dam  so  as  to 
avoid  injury  to  all  parties.  However,  the  catastrophic  conse¬ 
quences  of  dam  failure  require  that  actions  necessary  to  maintain 
the  safety  of  the  dam  must  not  be  compromised  by  persons  seeking 
to  block  access  to  the  site,  limit  reservoir  levels  or  releases, 
or  otherwise  impede  essential  operations. 
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TABLE  2-S 

SOURCES  OK  LAW  ENKORCKMKNT  ASSISTANCE 


Agency 

Bi rks  Co.  Sheriffs  Dept. 
Bernville  Police 
Pennsylvania  State  Police 
Waterways  Patrolman 


Tel ephone 
Home 


Numbers 
01 f  ice 


Rad  i  o 

C<>  1 1 

Kie^.  Letters 
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i 1 .  Sabotage 


a.  Potential  Problems 

Acts  of  sabotage  may  range  from  minor  disruptions  to  qua  si -mi  1 i t.m 
attacks  by  knowledgeable  and  well  equipped  prof  ess i onu I s .  7"  he  effects  of 

sabotage  fall  into  one  of  three  categories:  a  I  not  affecting  safety  of  the 
dam;  b)  posing  a  minor  or  future  safety  problem:  or  el  posing  an  immediate, 
serious  safety  problem. 


b.  Corrective  Actions 

I  I  )  All  acts  of  sabotage  will  be  reported  immediately  to  the  Phila¬ 
delphia  office  of  the  federal  Bureau  of  Investigation  and  to  the 
District's  Hydraulics  and  Hydrology  Branch. 

(21  Immediate  remedial  action  shall  be  initiated  in  ail  cases  of 
sabotage  causing  an  imminent  or  future  safety  problem  of  a 
serious  nature.  As  appropriate,  remedial  action  shall  include: 

(a)  Declaration  of  an  f mergence  condition  and  actuation  of  the 
Notification  Subplan. 

(bl  Activation  of  dewatering  plan  (paragraph  at. 

(cl  Initiation  of  emergency  repairs  according  to  the  nature  of 
damage. 

12.  Inventory  of  Resources 


Resources  available  for  carrying  out  emergency  operations  and  repairs 
are  listed  in  Tables  2-b.  2-7  and  2-x .  Sources  of  additional  resources  are 
listed  in  Table  2-d. 
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TABLE  2-h 

RESOURCES  AVAILABLE  AT  BLUE  MARSH  PROJECT  SITK 
Number 

Item  Avai lable  Loo  at 

KQT I  PMENT 

(To  he  inserted) 

MATERIALS 

(To  he  inserted) 

LABOR 

(To  be  inserted) 
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TAI1LI  2-7 

Rl  SOl'R.SKS  AVA ILAHLK  V  NORTHKRN  ARK. A  Oi  l  l Cl 
Number 

1 1 cm  Avgi  hi ble  Loent ion 

KOI  I  I'MKNT 

I  To  be  inserted  • 

MATKRIALS 

I  To  be  inserted* 

LABOR 

(To  be  inserted  I 
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RKSOl  ROT'S  AVAILABLE  AT  l'l.STIUCT  OIK  1 OK 
Number 

Item  A vj i i ab I e  Loot  t i on 

KOI  l CMKST 

I  To  be  inserted! 

M.-tT  TRIALS 

I  To  be  inserted! 

LABOR 

i To  be  inserted* 
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SOl'RCFS  OF  APPITIOVAL  RKSOl'ROKS 


Source  Telephone 

1  tom  Name  Loeat i on  No . 

KQF  !  PMFNT 

(To  he  inserted! 

MAT  TRIALS 

I  To  be  inserted) 

LABOR 

I  To  be  inserted) 
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EMERGENCY  NOTIFICATION  SUBPLAN 


APPENDIX  .1 
TO 

EXAMPLE  EMERGENCY  PLAN 
FOR 

BLUE  MARSH  DAM  AND  LAKE 
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EMERGENCY  NOT  I  MOAT  I  ON  SUBPLAN 


APPENDIX  0, 

TO 

EXAMPLE  EMERGENCY  PLAN 
FOR 

HU  E  MARSH  DAM  ANP  LAKE 


1.  Introduction 


Conditions  affecting  operation  of  Blue  Marsh  Dam  and  Lake  could  result 
in  a  hazard  to  life  and  or  property  due  to  high  lake  levels  or  sudden 
release  of  large  volumes  of  water.  Prompt  issuance  of  appropriate  notifica¬ 
tions  is  essential  for  minimizing  hazards  to  life  and  property. 


a.  Purpose 

This  subplan  implements  a  portion  of  the  Corps  program  to  prepare 
emergency  plans  for  .>11  Corps  dams.  It  establishes  procedures  for  issuing 
notifications  of  impending  and  existing  emergencies  affecting  the  operation 
and  safety  of  Blue  Marsh  Dam  and  Lake. 

b.  Scope 

This  subplan  specifies  not  if icat ions  and  other  actions  to  be  taken 
upon  declaration  of  a  Pre-Emergency  or  Emergency  condition.  Notifications 
and  actions  specified  are  those  necessary  for: 

i i  i  Ensuring  safety. 

(21  Vacating  project  areas  where  emergency  operations  and  repairs  may 
be  conducted. 

ill  Internal  coordination  of  Corps  of  Engineers  activities. 

<41  Coordination  with  non-Eederal  units  of  government  and  other 
Federal  agencies. 

c.  Applicability 

This  subplan  is  applicable  to  all  Corps  elements  and  field  offices 
concerned  with  operation  of  Blue  Marsh  Dam  and  Lake. 


2.  Definitions 


a.  Pre-Emergency 


A  "Pre-Emergency"  condition  is  one  in  which  some  impending  or  existing 
threat  to  the  safe  operation  of  the  dam  or  lake  is  identified  but  no 
significant  hazard  to  life  or  property  is  expected  to  occur. 
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b.  Emergency 


An  "Emerg enc v"  condition  is  one  in  which  the  occurrence  of  a  signifi¬ 
cant  hacard  to  life  and/or  property  is  possible  or  certain  to  occur. 
Conditions  justifying  declaration  of  an  Emergency  condition  may  be  imminent 
or  longer  term. 

c.  ham  Operator 

The  term  "Pam  Operator"  means  the  Head  Pam  Operator  or  the  individual 
in  charge  at  the  Blue  Marsh  Pam  project  site. 

ci.  Pistrict 

The  terra  "Pistrict"  identifies  one  of  the  following  elements  depending 
upon  which  is  appropriate  for  the  situation  at  hand. 

Ill  Hydrology  and  Hydraulics  Branch  (for  matters  involving  lake  regu¬ 
lation'. 

(21  Foundation  and  Materials  Section  (for  matters  involving 

structural  integrity  of  dam). 

(  .4 i  Emergency  Operations  Center. 

e.  Northern  Area  Office 

Means  the  person  in  charge  of  the  Northern  Area  Office. 


.4.  Basis  of  Activation 


This  subplan  is  to  be  activated  immediately  upon  declaration  of  a 
Pre-Emergency  or  Emergency  Condition. 

4-  Parties  to  be  Notified 

a.  Corps  Offices 

Corps  Offices  to  be  notified  of  all  Pre-Emergency  or  Emergency  condi¬ 
tions  that  are  declared  are  listed  in  Table  .4-1. 

b.  Other  parties 

Other  parties  to  be  notified  according  to  the  nature  of  an  emergency 
or  pre-emergency  condition  are  listed  in  Table  .4-2. 

c.  lor  High  Lake  Levels 

Additional  parties  to  be  notified  in  the  event  of  anticipated  high 
lake  levels  are  listed  in  Table  4-4. 
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T MILK  .5-1 

CORPS  OFF1CKS  NOTIFICATION  LIST 
FOR  ALL  RFC  LARK  11  FMFRGFNCl  KS  AND  PRF-FMFRC.FNCI  FS 


0  f  f  i  c  e 


I 


Telephone  Number  Radio 

C 

Office  Residence  Ireq.  Lo 


Pam  Operator 

l Head  Pam  Operator  I 
(Assistant  Pa m  0 pe ra toi  l 
( Park  Superintendent  I 

Northern  Area  Office  '.Fully  developed  plans  should 

(Officer  in  Charge)  include  mimes  and  titles) 

Philadelphia  Pi  strict 
I  HiS-H  Branch  ) 

( Fd  M  Branch >“ 

( HOC  I 

North  Atlantic  Pi  vision 
(to  he  inserted' 

Office  of  the  Chief  of  Engineers 
i  to  he  insert  i>d’ 


Call  personnel  listed  tor  each  office  in  order  until  contact  is  made, 
first  to  be  called  depends  on  nature  of  problem. 


1 1 
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TAHLK  !-2 

KKV  CONTACTS  1  OR  KMKRC.KNCY  NOTIFICATIONS 


Cl  TIL'S  AND  ROROlV.HS 


Telephone  Number 
Offiee  Home 


Rernv tile 

Pel  iee 
Mover 

Hi  i\lsbere 

I'e  1  iee 
'layer 

Censheheeken 
Pe 1 iee 
Mayor 

C i v i 1  Defense  Ceerd i nator 

Ner r i stewn 

Pe  i  iee 
Mayor 

Civil  Defense  Ceerd i nator 

Ph i lade  I ph i a 

Civil  Defense  Offiee 
Di reefer 
Ass't.  D i reefer 
Pel iee 


Pet  t  stewn 

Pe 1  iee 
Mayer 

Civil  Defense  Coordinator 

Read  inc 

Pe 1 i ee 
Mayor 

Civil  Defense  Coordinator 

Sli  i  II  i  nsf  on 
Pe I iee 
Mayer 

Civil  Defense  Coordinator 

West  Reading 
Pe I iee 

Civil  Defense  Coordinator 
Mayor 
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Ra  d  i  o 

Ca  I  1 

Freq.  Letters 


J 


TAB LI  iront'JI 

MM  OOVUCTS  TOR  EMERGENCY  NOTI EICAT I OVS 


PITH  S  ANP  HOROPCHS  I  QOfi 1  r  ) 

Wvom i  s  s  ins; 

Pol  ioo 

Pi\i!  Potonse  Coordinator 
May  or 


To  1  epiione  Number 
Oft ioo  Homo 


Radio 

P.a  I  I 

Iroq.  Letters 


P0(  \ T 1 1  S 


Books  County 

Pivil  IVfonso  Oft ioo 
P i roo t  oi 
Ass't.  Pirootor 

Pounty  farm 

Ad m i n i st tutor 
Security  Otfuo 
Pol ioo  Not  I 

.Sheriff ’s  IVpartment 

P.hostor  County 

Civil  Pofonso  Off ioo 
Pi roo tor 
Ass't.  Pirootor 


PKNNSYLV  AN  I  A  ST ATK  AGENCIES 

Bureau  of  State  Parks,  PER 
Blue  Marsh  Park  Sup. 

Blue  Marsh  Park  Security  Officer 
State  Hoad quarters 
P  i  rector 
Ass't.  Pirootor 

Popart  merit  of  Transportation 
_ Regional  Off ioo 

fish  Commission 

Area  fisheries  Manager 
Wa  t  e  rwa  y  s  Pa  t  ro  1  ma  n  ~ 


Hypothetical  Example  for  Demonstration  Purposes  Only 


TABLE  T-2  (cont’dl 

KKY  CONTACTS  FOR  EMERGENCY  NOTIFICATIONS 


Telephone  Number 

PENNSYLVANIA  STATE  AGENCIES  ( eon ' t I  Office  Home 


Game  Commission 

blue  Marsh  Pro joe t  Sup. 


FEDERAL  AGENCIES 

Federal  Emergeney  Management  Aeeney 
Philadelphia  Regional  Offiee 
Regional  Pireetor 
Ass't.  Regional  Pireetor 
Washington  Headquarters 

(to  bo  inserted  1 


National  Weather  Service 

National  Weather  Serviee 

Harrisburg  River  Forecast  Center 
'to  /)c  insert  <vj  / 
Philadelphia  Weather  Serviee 
Eo reeast  Offiee 
to  he  inserted ‘ 


Can  provide  assistanee  in  eommun i eat i ons . 

Can  provide  assistanee  in  evaeuation  and  traffie  eontrol  on  pr 
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Rad  i  o 

Call 

Ereq.  Letters 


jeet  lands. 


Notifications  listed  in  Tables  4-1  and  '-2  are  the  responsibility  of 
the  office  I  Dam  Operator  or  District)  making  the  declaration  ot  a  Pre-Emer¬ 
gency  or  Kmergency  Condition.  Assistance  in  making  not i f icat ions  may  be 
requested  from  other  Corps  offices  and/or  other  parties.  In  the  event  all 
commun i oa t i oils  between  offices  are  disrupted  after  declaration  ot  a 
Pre-Emergency  or  Kmergency  declaration,  each  office  will  assume  responsi¬ 
bility  for  making  all  notifications. 

Commun  i  cat  i  ons 

a .  Norma  I 

Not  if icat ions  will  normally  be  by  telephone.  Telephones  at  the  project 
administration  office.  Northern  Area  Office  and  District's  Kmergency  Operat¬ 
ing  Center  will  be  manned  on  a  24-hour  basis  whenever  a  I’re-Kmergency  or 
Kmergency  condition  is  in  effect  at  Dine  Marsh  Dam  or  at  anothe*’  site  that 
can  be  affected  by  operation  of  Blue  Marsh  Dam.  Office  and  home  phone 
numbers  of  parties  to  be  notified  are  listed  in  Tables  1-1  and  4-2. 

b.  Back -Ip 

The  radio  communications  network  between  the  District  Office,  project 
administration  oft  ice  and  Northern  Area  Office  will  be  used  to  back-up 
telephone  commun  i  cat  i  ons .  Radios  .it  each  office  will  be  manned  on  a  24 
hour  basis  whenever  telephone  service  is  disrupted  while  a  I’re-Kmergencv 
or  Kmergency  condition  is  in  effect  at  Blue  Marsh  Dam  or  at  another  site 
that  can  be  affected  by  operation  of  Blue  Marsh  Dam.  Radio  frequencies  and 
call  letters  for  parties  to  be  notified  are  listed  in  Tables  4-1  and  1-2. 

c .  Kmergency 

During  a  situation  when  both  radio  and  telephone  communications 
between  the  District  Office  and  project  administration  office  are  dis¬ 
rupted.  others  equipped  with  radio  or  telephone  facilities  will  be  called 
on  for  assistance.  Those  most  likely  to  be  capable  of  providing  assistance 
are  identified  in  Table  4-1  (see  footnote  M. 


7.  Timing  of  Not i f i cat i ons 

Parties  listed  in  Table  4-1  are  to  be  notified  as  soon  as  possible 
after  declaration  of  a  Pre-Emergency  or  Kmergency  condition.  Not  if icat ions 
listed  m  Tables  4-2  and  4-4  are  dependent  on  reservoir  water  elevation  and 
other  conditions  and  should  be  made  as  soon  as  a  high  probability  of  the 
eventual  need  for  notification  is  predicted. 

s.  content  ol  Notification  Messages 
a.  Corps  Offices 
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Notifications  to  other  Corps  offices  are  to  include  the  key  informa¬ 
tion  needed  as  a  basis  for’  decisionmaking  and  or  action  including.  as 
appropriate  and  to  the  extent  possible,  the  following: 

(1)  Description  of  Situation 

(a)  Nature  and  severity  of  problem(s). 

(b)  Current  and  predicted  reservoir-  conditions  including  wafer- 
elevation,  inflow  and  discharge. 

(cl  Current  arrd  forecasted  weather  conditions. 

(2)  Action  Planned  or  Underway 

la)  Type  of  corrective  actions. 

( b l  Ksti mated  time  to  complete  corrective  actions. 

(c)  Outlook  for  success. 

Id)  Assistance  required/being  furnished, 
lei  Potential  complications. 

If)  Recommended  evacuation. 

1,1)  Other 

I  a  I  Sta f f  at  dam  site. 

lb)  Visitors  at  project. 

l c )  Road  conditions. 


b.  Other  Parties 

Notification  messages  to  other  parties  are  to  include  a  description  of 
the  nature  of  impending  or  existing  hazard,  potential  timing  of  its  occur¬ 
rence,  and  recommendat ions  for  evacuation  and  other  action.  Paragraph  10 
contains  example  notification  messages  which  can  be  adapted  for  use  in 
va r icus  c i rcumstances . 


').  Additional  Actions 


The 

hme  rgenev 


following  additional 
eond i t i on  : 


act i ons  will 


be  taken  upon  declaration  of  an 


a.  Dam  Operator 


(1)  Cancel  normal  work  schedule  and  provide  24-hour  duty. 


i 
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121  Assess  project  areas  whuh  are  or  may  become  unsafe  includin':  but 
net  limited  to: 

(at  Reservoir  water  surf, -no. 

(bl  Pay  use  and  recreational  areas  within  project  boundaries 
including  those  managed  by  others. 

(  i I  Identify  areas  required  for  conduct  of  emergency  operations  and 
repairs  including  any  necessary  access  route's. 

I41  Take  action  to  notify  and  evacuate  areas  which  are  unsafe, 
potentially  unsafe,  or  where  emergency  operations  and  repair  work 
may  be  carried  out  including,  as  appropriate: 

la  I  Pirecting  evacuation  of  affected  project  areas  managed  by 
the  Corps. 

tb>  Closing  project  roads  to  incoming  traffic. 

I  c I  Recommending  evacuation  of  project  areas  managed  by  others 
i nc 1 ud ing  : 

i.  Pennsylvania  Came  Commission, 
ir.  Pennsylvania  Fish  Commission. 

Id)  Moving  equipment  to  sate  areas. 

(si  Request  assistance  as  needed  in  carrying  out  items  (jlia)  and 
1 4  b  i  from  agencies  listed  in  Table  4-2  (see  footnote  21. 

in)  Verify  appropriate  warnings  are  announced  over-  local  radio  and 
te I ev i s i on . 


b.  Northern  Area  Office 


l I )  Cancel  normal 
of  key  staff. 


work  schedule  and  provide  for  24-hour  availability 


P i st  r i c  t 

(1  )  Cancel  normal  work  schedule  and  provide  for  24-hour  availability 
of  key  staff. 

121  Petermine  which  of  the  three  planning  conditions  I  SPF  without 
failure.  SPF  with  failure,  or  failure  at  normal  high  pool  level  I 
best  represents  potential  inundation  and  needs  for  evacuation. 

I  tl  Petermine  need  for  warning  of  high  reservoir  levels. 


V. 
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jk.  j-d-i 


(4'  Verify  appropriate  warnings  are  released  over  leeal  radio  and 
television. 

d.  North  Atlantic  Pi  vision 

I  1  )  Notify  the  regional  oil  ice  ot  the  tederal  Emcrgenci  Management 
Agency . 

(41  Notify  the  Office  of  the  Chief  ot  Ineineers. 

e.  Office  of  the  Chief  of  1'ngineers 

(1)  Notify  other  federal  agencies  as  appropriate. 


10.  Kxample  Messages 

Preparation  of  warning  messages  should  he  begun  as  soon  us  their 
potential  need  is  apparent  so  that  they  can  be  issued  prompt  lv  upon 
declaration  of  an  Emergency  condition.  Micro  time  is  available  for  then- 
preparation.  the  initial  message  should  contain  all  peitinent  information. 
However,  in  some  eases,  an  Emergency  condition  may  bo  declared  with  little 
or  no  advance  notice.  The  following  example  messages  provide  a  model  for  the 
first  announcement s  in  such  cases.  Subsequent  announcements  should  provide 
add i t i ona 1  details. 

a.  Announcement  for  Slowly  Developing  Conditions 

THK  ARMY  CORPS  Of  INC  1  NflRS  AT  PHILADELPHIA  ANN01  NOf.P  AT  (time  I  TOP  AY 
THAT  AN  EMERGENCY  C0NPIT10N  KYISTKP  AT  BLKE  MARSH  PAM  Plf  TO  (general 
description  of  problem ) .THE  PAM  IS  LOCATED  ON  Tl'LPKHOCKKN  CRffK  ABOl'T 
SKVKN  MILKS  1'PSTRKAM  Of  REAPING.  PINNSYLV  AN  I  A. 

A  CORPS  SPOKESMAN  SAID  THAT  THK  WATER  LKVKL  Of  HU f  MARSH  LAKH  WAS  HI  INC 
LOWERED  las  ,i  precaut  i onary  measure  to  reduce  pressure  on  the  dam  to 
enable  repair  work  I . 

THK  SPOKKSMAN  EMPHASIZED  THAT  THK  PR  AW  N IV  VAN  Of  THK  LAKE  WAS  HE  I  NO  CARRIED 
OLT  1'N PER  CONTROLLf P  CONDITIONS  ANP  THERE  IS  NO  IMMEDIATE  DANGER  Of  THK 
PAM  f AILING.  HOWEVER .  THK  LARGE  RELEASES  Of  WATER  THAT  ARE  BEING  MADE  MAY 
CAI  Sf  (  LOOPING  ALONG  Tl  LPKHOCKKN  CRI  FK.  RESIDENTS  Of  LOW  LYING  AREAS 
ALONG  Tl  LPKHOCKKN  CREEK  SHOKLP  (evacuate  bo  alert  for  high  water  and 
prepare  to  evacuate). 

ADDITIONAL  I NEORMAT I  ON  WILL  HE  RELEASED  AS  PROMPTLY  AS  POSSIBLE. 


b.  Announcement  for  Rapidly  Developing  Conditions 

ERG ENT :  THE  ARMY  CORPS  Of  ENGINEERS  HAS  ANNOENOEP  THAT  HLEE  MARSH  PAM  IS 
IN  IMMINENT  DANGER  OF  FA  1  LIRE.  THE  PAM  IS  LOCATED  ABOl’T  SEVEN  MILES 
EPSTREAM  Of  REAPING.  PENNSYLVANIA. 
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\ TTI  Ml’T.S  TO  SAV V.  Till.  HIM  IRI  l NPKRRAA  HI  T  TII1.1R  MiVI  ss  INN  T  hi. 
HKTIRMINK.l'  \S  ATT.  KKS I  1'T  NTs  ILoNO  TTLI’I  HOOK1- S  >  Kl  IK  -.HOI  Ln  LYAOMII  TO 
HIO.H  OROt  \P  I  MMT.I'i  AIT  LA  .  RTsIHTNTS  ALOV.  Till  SOU!  YLK  ILL  R1VTR  IN  INI 
\  lOIM  IV  or  RKAPINO  INI'  PORYSTRKAM  SHOT  1.0  RTMAIN  ILI  RT  I  OR  IT  R Till'. U 
I N FORMAT I  ON . 

11  Tlil  HIM  MILS.  WATIR  V.  III.  TIKI  A  IT  RON  I  MATKl.Y  1  01  R  HOI  RS  TO  Rl  IOH  Till 
LOUR  INI'  01  Tl  LI’l.liOOKI  N  OR!  IK .  IRK  IS  OLOsl  R  TO  Till  1' AM  KILL  HI.  I  LOOI'F  I' 
SOONER . 


U'rmONAL  INFORMATION  R  I  l.l  HI.  Rll.MsFl'  Is  PROMPT  LA  AS  PONsIHLl. 


Innoun.i'iiK'nr  tor  Major  Failure 

IRO.INf:  HU  I-  MARSH  HIM  ON  ITLITHOOMN  o'  R 1  IK  HIS  I  II  LIP.  I  LIROF.  I  LOOP 
Kill  Is  NOR  MOV  I  NO  HORN  Till  OR  LI  K  IT  I  H10H  RATH  01  SI’FF.P.  RTsIHINFs 
ALONO  TLLHIHOOM.N  ORIT.K  sHOIT  p  MOV!  TO  HIO.H  OROKNH  I MMI  H I  ATM.I  .  KF.i'lli 
RF.sI  HINTS  ILONO  Tl  LHF.HOOM-  N  OKI  IK  SIIOl  LH  MOIL  TO  HIO.H  OROI'N;  I MMLH I  AT  I'Ll  . 

RAT  IK  I  ROM  TH1  HAM  IS  I.XHI-.OTIH  TO  OAK.sK  ILOOP1NO  ALONO  TH)  SOHKYL.MU. 
RUTH  IT  Rl;  API  NO.  ANP  APJAOKNT  0OMM1  N I T I  Ks  UK01NNIN0  IT  ll'RON  I MATKLA 
ijnjiu-i.  LOR  l.l  I  NO  IRK  IS  SHOT  LH  HI  I.IAOKATKP  RILL  IN  IHVINOI  el  TH  I  s  TIMI-. 

ST  II  ll.IRT  I  OK  ILRTHIR  INNOI  NOKMKNTs.  I  PH  I  T  I  ON  IL  INFORMATION  ON  1ST  I  MAT!- 1' 
HKI’TH  IN H  I  1  Ml  01'  ILOOI'INO.  RII.L  HI  RFIFAsKH  Is  SOON  AS  H0ssllU.1T 


.  Innown.  .'i.iont  tor  lli^h  t.uko  Level  : 

rill  IRM1  OOKTs  01  I  NO  I N H  R S  AT  Hit  I  l.M'l  Ll'lll  I  A.WOI  NO).!'  IT  l  ;  ime  )  TOP  IV 

TH  IT  IN  I  'll.  KOI  No  A  OONHITION  IN  Is  Is  AROLNH  HUT.  MIRsH  1.IKI.  I'll  TO  KXHFOTKH 
H10H  WHIR  l.l  ITLs.  T  HI  LAKI  Is  LOO  ATI  H  ON  TIT  HIIKVK1N  ORKKK  IHOl  T  slTI.N 
MILKs  I  I’STKI  IM  01  KI-IPINO.  HI  NN  SVLV  IN  I  I . 

Till  v  OKI’s  slYKKsM IN  sill'  T HIT  Ml  RUHR  1  KILL  IN  Till.  l.AKK  WAS  KNHKOTKH  TO 

Rl.  IOH  1  l.l  I  II  I  ON  lelev.t  IT  Uirru'i.  I'll-  TO  I -erier.,  I  Jose  r  i  j't  i  sit  at  pvH- 

I  «j  .  Kills  RAT  Hi  Kill  i.‘R  1)1.  .losrrilv  major  o !  te.i  •  >7 

1  IROI  Kl  Kl  INI  s  01  RIIIR  ART.  HI  I  NO  MAPI.  I  ROM  Till.  HIM  IN  AN  A  TTI  MPT  To 
v  NTR01.  i HI  I  IKI  LKVKL.  RTsIKl  NTs  OK  LOR  KVINO  ARMS  ALONO  Tl  LHKIkYKKN 
OR  I  T  K  sH.'l  LH  HI  ll.IRT  TO  HOsSIHL.I  IT..00H1N0  IN]'  HRLHARK  TO  KVIOMTK. 

FIRTHFR  1 N!  Oli'tlT  I  ON  R  I  LI  HI  Ri  LKIsKI'  is  PROMPTLY  Is  1VSSIHLT. 
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The  general  procedure  for  j 
is  as  follows:  ] 


1.  Determine  the  portifl 
cern  which  would  be 
or  isolation. 

2.  Identify  routes  whicl 
ment  of  people  fi 
affected  area. 


The  attached  maps  indicate  the  area  which  would  be 
flooded  under  hypothesized  emergency  conditions  having 
peak  flows  past  Blue  Marsh  Dam  of  approximately  75,000 
c.f.s.  (Level  1);  217,000  c.f.s.  (Level  2);  and  493,000 
c.f.s.  (Level  3).  The  possibility  is  extremely  remote 
that  any  of  these  conditions  will  occur. 

Preparation  of  the  maps  does  not  reflect  on  the 
safety  or  integrity  of  Blue  Marsh  Dam.  They  have  been 
prepared  as  part  of  a  national  program  to  prepare 
similar  maps  for  all  Federal  dams. 


3.  Identify  the  amount 

evacuation. 

4-  Use  the  information  1 

ing  evacuation  pla 
affected  area  and  \ 
evacuation. 


DEFINITION  OF 


The  information  contained  herein  is  intended  for  River  Mile 
use  as  an  aid  in  planning.  The  maps  do  not.  represent  a 
precise  definition  of  the  effects  of  potential  emergen¬ 
cies  since  the  various  conditions  which  might  exist 
cannot  be  forecasted. 
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attached  maps  provide  a  basis  for  evaluating 
racuation  plans  for  affected  areas  and  develop- 
torther  plans  which  are  needed.  The  Corps  of 
recommends  that  such  evaluations  be  made  and 
i  supplemental  plans  be  developed.  Information 
ion  planning  and  examples  of  evacuation  plans 
ble  from  the  Corps  of  Engineers. 


USE  OF  MAPS 

general  procedure  for  use  of  the  attached  maps 
iOvs: 

Determine  the  portion  of  your  area  of  con¬ 
cern  which  would  be  affected  by  inundation 
or  isolation. 

Identify  routes  which  would  be  used  for  move¬ 
ment  of  people  from  each  part  of  the 
affected  area. 

Identify  the  amount  of  time  available  for 
evacuation. 

Use  the  information  to  assess  whether  exist¬ 
ing  evacuation  plans  cover  all  of  the 
affected  area  and  will  provide  for  timely 
evacuation. 


DEFINITION  OF  TERMS 

I  The  distance  along  the  channel 

of  the  Susquehanna  River  and 
Tulpehocken  Creek  measured  from 
the  confluence  of  the  Susque¬ 
hanna  River  with  the  Delaware 
River. 

j 

^Hytothtticai  Enampl*  (of  Oamonatralio"  Pu'Dotaa  Onl*  1 


i 


Peak  elevation 


Peak  time 


Arrival  time 


NGVD 


Spillway  Design  Flood 


Emergency 


Cross  section 


The  computed  maximum  water  sur¬ 
face  elevation  which  would  be 
reached  at  a  location  downstream 
of  Blue  Marsh  Dam  due  to  assumed 
conditions . 

Elapsed  time*  after  assumed 
event  until  peak  elevation 
occurs . 

Elapsed  time*  after  assumed 
event  until  arrival  of  danger¬ 
ously  high  flows  at  a  point. 

National  Geodetic  Vertical  Datum 
(distance  above  1929  mean  sea 
level ) . 

The  maximum  flow  (75 ,200  c.f.s.) 
which  Blue  Marsh  Dam  is  designed 
to  pass. 

A  condition  in  which  the  occur¬ 
rence  of  a  significant  hazard  to 
life  or  property  is  possible  or 
certain  to  occur. 

Point  at  which  the  shape  of  a 
stream  channel  or  valley  is 
measured,  usually  in  a  direction 
perpendicular  to  the  direction 

rtf  rtW  . 


-Elapsed  time  for  the  Level  1  emergency  condition 
is  measured  from  the  time  at  which  the  rese.  oir  level 
exceeds  the  top  of  the  flood  control  pool  ilev.  3®7 
NGVD)  and  begins  to  flow  over  the  spillway.  Elapsed  time 
for  the  Level  2  and  Level  3  emergency  conditions  is 
measured  from  the  time  at  which  uncontrolled  release  of 
water  begins  (other  than  over  the  spillway). 
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CROSS  SECTION  DATA 


LEGEND 


Dangerous  Elevation 
—Top  ot  Roadway  or  Wall 


i*  to 

TIMI  IN  hours 


■  ■ — Top  Ot 

8n 

■  -«  Low  C 


dge  Elevation 


Low  Chord  or  Top  ot  Arch 


n  to 

Tim  IN  MOURB 


NOTES:  1.  Time  1b  referenced  to  beginning  of  flow  over 
spillway. 

2.  Stage  hydrographs  are  spprosimate.  A  conaer  - 
vatlve  margin  of  safety  should  be  allowed  In 
estimating  the  arrival  time  of  specific  water 
elevations. 

S.  Dangerous  elevation  Is  low  bank  plus  two  feet  or 
beginning  of  significant  damage,  whichever  Is  lower. 
A  *  denotes  water  elevation  ascends  dangerous 
level  due  to  assumed  flew  In  Schuylkill  River. 

4.  Schuylkill  River  hydregrephe  Include  base  flow 
effects. 
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LEGEND 


- Dangerous  E'avpt>on 

I-*--  Toe  o’  Roadbed  or  man 
Bridge  Eiev«t<on 

♦—low  Chord  or  Too  O’  Arc 


NOTES:  1.  Time  le  referenced  to  tee  beginning  o»  uncontrolled 
*  reteeae  ot  water  (other  then  over  spillway! 

2.  Stage  hydrofrepha  ere  approximate  A  coneervetiv 
margin  of  eafety  ahewld  be  attewed  »n  eetimetieg 
the  arrival  time  ef  apecific  water  elevatiene 

9.  Dtngerova  elevation  la  law  bank  plea  Iwe  leet 
ot  beginning  ot  elgnlflcent  demege.  whichever  le 
lower,  a  e  denotea  water  elevation  eiceede 
dangerous  level  dee  to  assumed  flow  m 
Schuylkill  River 

4.  Schuylkill  River  hydrographe  include  baee  »'©w 
affacta. 
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PLATE  NO  S 


LEGEND 


'  '*  I  A'C--: 


*Wi  *»  ,nuf,'2a,lCr 


National  Geodetic  Vertical  Datum  of  1929 


Source*  ot  baae  map  U  S  Geological  Survey  7  Bminute 
38iiei  Reading.  1956  photorevised  1998  and  19T4 


t  The  inundated  area  shown  on  thi*  map  reflect*  an 
event  of  an  extremely  remote  nature  This  map  ■* 
not  in  any  way  intended  to  reflect  upon  the  integrity 
of  Blue  Mar»h  Oam 

2  Boundaries  shown  are  app'onmate  An  ample  margin 
of  safety  should  be  allowed  «n  estimating  the  eatent 
o I  Hooding  and  time  of  arrival  of  dangerous  water 
level* 
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LEGEND 


Dangerous  Elevation 


— Top  ot  Roadbed  or  Walt 
Bridge  Elevation 

-J—  ■—  Low  Chord  or  Top  ot  Arch 


NOTIS:  1.  Time  (e  referenced  to  beginning  ot  uncontrolled 
release  of  water  (other  than  over  spillway) 

2.  •tope  hydrographa  ere  approximate.  A  coneorvetive 
margin  of  eatety  should  be  allowed  in  estimating 
the  arrival  time  of  specific  water  elevations. 

9,  Dangerous  elevation  la  low  bank  plus  two  feet 
or  beginning  of  significant  damege.whlchever  la 
lower.  A  *  denotes  water  elevation  exceeds 
dangerous  level  due  to  assumed  How  in 
Schuylkill  River. 

4.  Schuylkill  River  hydrographs  include  base  flow 
effects. 
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NOTE:  Reservoir  elevation  data  la  approximate.  A  conservative 
margin  of  aalafy  should  ba  allowad  In  aatlmallng  iho  tlma  of 
occurranca  of  specific  water  elevations. 


(Dtebtet  Nome) 
CORPS  OF  ENGINEERS 


BLUE  MARSH  DAM 
EMERGENCY  PLAN 


RESERVOIR  ELEVATION  CHANGE 
FOR 

LEVEL  S  FLOOD 

(APPROXIMATELY  4SS.OOO  C.F.S.) 


PLATE  NO.  8 


SECURITY  CLASSIFICATION  OF  this  PAGE  (When  Data  Entered) 


REPORT  DOCUMENTATION  PAGE 


.  REPORT  NUMBER 


Research  Document  No.  19 


4.  TITLE  (and  Submit) 

Example  Emergency  Plan  for 
Blue  Marsh  Dam  and  Lake 


7.  AUTHORO) 


m 


H.  James  Owen 


9.  PERFORMING  ORGANIZATION  NAME  ANO  ADDRESS 

Flood  Loss  Reduction  Associates 
4145  Maybell  Way 

Palo  Alto,  CA  94306  _ 


1 1.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 

Hydrologic  Engineering  Center  (WRSC-HEC) 
U.S.  Army  Corps  of  Engineers 
609  2nd  St..  Davis.  CA  95616 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


3  RECIPIENT'S  CATALOG  NUMBER 


5.  TYPE  OF  REPORT  4  PERIOD  COVERED 

Final 


t.  PERFORMING  ORG.  REPORT  NUMBER 


S.  CONTRACT  OR  GRANT  HUMBERT*; 

DACW05-80-C-0 101 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  4  WORK  UNIT  NUMBERS 

"Water  Resources  Planning 
Study"  work  unit  No. 31638 


IS.  NUMBER  OF  PAGES 

96 


MONITORING  AGENCY  NAME  A  AOORESS(l(  dlllerent  from  Conlrolllnf  OMciJ  I  IS.  SECURITY  CLASS,  (of  tfilo  roporf) 


Unclassified 


ISa.  DECLASSIFICATION/DOWNGRADING 
SCHEDULE 


IS.  DISTRIBUTION  STATEMENT  (of  Ihlt  Report) 


Distribution  of  this  publication  is  unlimited. 


17.  DISTRIBUTION  STATEMENT  (of  Ilia  abstract  entered  In  Block  30,  II  different  from  Report) 


IS.  SUPPLEMENTARY  NOTES 

Prepared  as  a  supplement  to  "Flood  Emergency  Plans',  Guidelines  for  Corps 
Dams,"  Hydrologic  Engineering  Center,  June  1980. 


1®.  KEY  WOROS  (Continue  on  reveree  mi  dm  It  nmcommmry  mnd  Identity  by  block  number) 

Dam  Safety,  Flood  Emergencies,  Evacuation  Planning,  Dam  Failure 


20.  ABSTRACT  (Continue  on  reeeeee  midm  It  necemeery  mt d  Identity  by  block  number) 

This  report  provides  an  example  Emergency  Plan  for  operations  of  a  dam 
and  lake  in  the  event  of  dam  failure  or  other  major  flood  emergencies.  It 
addresses  methods  for  determining  innundated  areas,  identifying  various  types 
of  emergencies,  preparing  operations  and  repairs  plans,  and  developing  a 
warning  and  notification  plan. 


1473  EDITION  OF  I  NOV  •»  IS  OBSOLETE 


Unclasslf led _ 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Data  Entered) 


END 

DATE 

FILMED 


DTIC 


